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PREFACE 


* 

This volume is dosigned to supplement existing and out-of-date 

i * 

treatises, and to provide, at a reasonable price, a text-book for 
technical students and a 2)ractical hand-book for the use of those 
engaged in the siu'nning and twisting of Hax, heiu]), or jute. The 
Author has endeavoured to arrange the available information on 
this subject so as to harmonise with the Syllabus or Programme 
of the City and Guilds of London Institute. He hopes that his 
endeavour will bo appreciated, and that his work will prove of 
assisffcance to both teachers and students, and to foremen and workers 
engaged in the industries concerned. 

11. R. CARTER. 


Loni)?)N, Ajyril 1907. 
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CHAPTER 1 

THE RAW FIBRE 

Flax {Linum usitatimmmi), Fr. Lin^ Ger. Flachs, is a textile fibre 
obtained from the stalks of the flax plant, which is extensively 
grown for the purpose in Russia, Belgium, France, Holland, Germany, 
and in Ireland. The plant is an annual, being usually sown in the 
spring and pulled in the autumn. The stalks grow to a height of 
from 2 to 3 feet, and bear cither blue or white flowers, accord- 
ing to the variety of seed sown. The fibre forms one of the outer 
layers in the stem. It surrounds the boon or woody core, and is 
only covered by a thin coat of gum, like varnish. 

The Hemp plant, which produces the true hemp fibre {Oannahis 
sativa), Fr. Chanvrt^, Ger. Hanf, is very similar to the flax plant, 
but coarser and taller. It grows to a height of from 5 to 15 feet, 
and is likewise an annual. The sti^ms are hollow and fluted. The 
staminate or pollen-bearing flowers and the pistillate or seed-produc- 
ing flowers are on separate plants. The former mature earlier, and 
should be first harvested. The plant is cultivated extensively in 
Russia, China, Japan, Italy, Austria, and France. The period of 
growth varies from three to five months, dei)ending upon temperature 
and rainfall. In Europe the crop is usually harvested in August 
and September. Within reepnt years the [name hemp has been 
made to cover some hard fibres used by rope-makers, such as abaca 
or Manila hemp, aloe fibre, pita, henequen, Sisal, Mauritius hemp, 
and New Zealand lla5c or hemp. The Manila liemp or abaca plant 
is a sort of banana or plantain tree, but its fruit is small and not 
edible. The tultivation of the plant is an important industry in 
the Philippine Islands, and especially in the provinces of Albay and 
Camarines on the island of Luzon. The islands of Leyte, Marinduj^ue, 
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Cebu, ^Mindoro, and Samar also produce large crops. The fibre is 
obtained from the long leaves which envelop the stem. The leaves, 
whicdi sometimes attain a length of 20 feet, are cut down pefiodically, 
the younger and inner leaves producing the most valuable fibre. 

Sisal Hemp {Atjava rUjiila) is indigenous to Yucatan, and is also 
cultivated in the Bahamas and Florida. The fibre is contained in 
the leaves of the plant, which average 5 to 6 feet in length and 
4 inches in width. The leaves are ready for cutting when the 
plant is three years old, and weigh from to 2 lbs. in the green 
state. The Mauritius Hemp plant {Fourcroi/a (jir)a7itea\ the largest 
of the so-called aloes, is a very similar plant. The leaves have 
an average length of about 80 inches and weigh about 5 lbs. The 
Pita or Henequcn plant is grown in South America, and produces 
leaves of an average length of 3^ feet, from which a coarse fibre 
resembling Sisal is extracted. New Zealand Hemp {Phoiinium tenax) 
is likewise found in the leaves of the plant. The fibre produced 
resembles Manila somewhat, but has not the same quality or strength. 
The average length of the fibre is about 10 feet. 

Bow-String Hemp {Samivipria or Mnrta) is a fibrous plant which 
grows in India and in Queensland. The leaves, which are from 4 to 
7 feet long and from 2 to 3 inches wide, spring up directly from the 
root, the plant having no stem. The fibre is soft, silky, pliant, and 
very strong. Fifty lbs. of fibre may be extracted from 1 ton of 
fresh leaves. One acre yields 13^ tons of fresR leaves, or 6 cwt. 
of clean fibre. The Jute fibre is extracted from the stems of a 
plant extensively cultivated in the province of Bengal, India. 

Cultivation , — The soil best suited for flax and soft hemp is a 
nice dry loam, not too light and yet not of a clayey nature. The 
best qualities of Agave fibre are grown on stoney or gravelly soil of 
medium quality, as there is less wood and more fibre in the leaf. 
The finest jute is grown on the high ground, and the middle 
qualities on the river banks, deltas, etc., known as “ Salilahids.’^ A 
hot damp climate without too much rain is most suitable for the 
proper development of the plant. The Sisal hemp plant thrives on 
arid land, as too much moisture is bad for the plant. The New 
Zealand hemp plant groAvs best on swampy ground. 

Flax, soft hemp, and jute are produced from seed, while the hard 
fibre plants are usually propagated by removing and planting out 
suckers from old plants. The flax seed generally used is imported 
from either Holland or Riga. The farmers to the south of 
Rotterdam make a speciality of producing good sowing seed, for 
which they obtain good prices on the Rotterdam market. Sowing 
seed must be fully matured, heavy, plump, and glossy, weighing 
54 to 57 lbs. per bushel. Good Dutch seed will gerJliinate from 97 
to 100 per cent. Riga seed is lighter and of lower germinating 
poiiyer, being frequently kiln dried. The quantity of flax seed sown 
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per acre is generally If bushels of Dutch seed or 2 to 2f bushels 
of Riga seed, according to quality. If Riga seed, having a germinat- 
ing powdr of not less than 80 per cent., be sown proportionately 
thicker than Dutch seed, it generally produces a heavier flax. 
Flax produced from Dutch seed is generally of fine quality, however. 
The danger of sowing a low germinating seed lies in the fact that 
if the weather proves warm and seasonable the flax may grow too 
thick, and may be “ laid ” if rough weather sets in, and the crop 
lost. If the season be unfavourable, on the other hand, the crop 
may bo a failure owing to the seed not germinating in sufficient 
quantities; so that, on the whole, Dutch seed is to be preferred. 
In Belgium, flax is usually sown after oats, .while Irish farmers 
usually prefer to sow after wheat or potatoes. In any case, a seven 
years’ rotation should be observed, so that a crop of flax be not 
taken off the same ground too frequently. In preparing land for 
flax cultivation, the object to be aimed at is the production of a fine, 
deep, dry, and clean bed for the flax seed. The ground should be 
made as even and flat as possible, so that the length of the stems 
produced may be uniform — a most important point as regards thfe 
after-treatment of the fibre. After the seed has been sown broadcast, 
a fine seed harrow and a light roller should be passed over the field 
to cover the seed to a depth of about one inch below the surface of 
the ground. It is advisable to sow rather a full quantity, as the 
greater the number of stems the larger will be the yield of fibre. 
In addition, the closer together the stems, the longer and straighter 
they will grow, and the fewer branches they will produce. Flax 
seed thinly sown produces plants with many branches, much seed, 
and coarse fibre. The remarks which have been made with regard 
to flax seed and sowing apply equally to the true hemp plant, and 
also to some extent to the jute plant. Jute spinners have had to 
complain, during the last few years, that the quality of the, fibre 
has been* deteriorating, a state of affairs due to the fact that the 
lands growing jute are becoming exhausted because the crops follow 
each other too frequently and without sufficient manure, and because 
land unsuited for jute are being planted with it. 

In Sisal hemp, heneqiien, pita, and aloe plantations the suckers 
about two years old should be planted in rows about 6 feet apart, 
or about 700 plants per acre. The fields should be laid out in 
ranges or sections of 40 acres, and the land got ready in the dry 
season. In Yuca<|in large tracts of rocky soil are planted with Sisal 
hemp, the young plants being placed in crevices. Land under fibre 
cultivation should be* kept carefully weeded. This is especially the 
case with the flax plant, for a quantity of noxious weeds rising with 
the flax will Seriously check its perfect development. Weeding 
should commence when the stalks are 5 or 6 inches long. The 
weeders should have a mat under their knees, always press Jhe 
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stems one way, and work with their faces towards the wind, so that 
when they pass on the stems may regain their upright position with 
the assistance of the breeze. 

Harventiiig . — It has been proved that when flax is pulled 
between the falling of the flower and the formation of the seed, 
the fibre is finer and more solid than at any other time, yet in 
order that the seed may serve at least for feeding purposes, it is 
the common rule to allow two-thirds of the stalk to become yellow 
before harvesting the straw. The pullers grasp the stems firmly, 
and pull them up by the roots in handfuls. The long and short 
stems should be kept separate as much as possible, and the root 
ends kept very even. 

In America, where farm labour is scarce, the flax and hemp 
grown is usually cut down like wheat, the hemp when the staminate 
plants are in flower. The leaves of the Manila hemp plant are cut 
down periodically, as are also those of the Agaves, Mauritius, and 
New Zealand hemp plants. In the case of Sisal, only twelve to 
fifteen leaves are taken from the plant annually, the lower leaves 
being taken first. The greatest yield of jute fibre is obtained by 
cutting the plant when dead ripe, but the quality of the fibre from 
the late cut plant is not so good as that obtained from the plant cut 
at an earlier stage, or when the small yellow flower appears. 

Rippling , — Rippling is the removal of the seed capsules from 
the stems and branches of the flax and hemp plants by drawing 
them in handfuls through a very coarse hackle or ‘‘ripple.” 

Retting , — Retting is the first process towards the separation of 
the fibre from the stems of the flax, hemp, and jute plants. Its 
object is to dissolve out by fermentation or by exposure to the 
elements, or both, the gummy matter or pectose which binds the 
fibre to the woody part of the stem. Flax and hemp are either 
dew or water retted. Jute is water retted, the fermentation set up 
softening the tissue in which the fibres are imbedded hntil they 
come away quite easily from the woody portion of the stem. The 
fibrous straw, to be water retted, is tied up in sheaves and placed 
either in pools of stagnant water or in running streams. The retting 
water must be free from earth in suspension, and also free from all 
traces of iron. Retted in muddy water, the fibre lacks lustre and 
becomes grey in colour, while if retted in water impregnated with 
iron it becomes a foxy brown colour. Retted in running water, 
the fibre produced is of a nice cream colour, much%rized by spinners. 
The water-retting process usually requires ten to fourteen days, 
according to the temperature. Upon the Continent considerable 
quantities of flax and hemp are dew-retted, the straw being thinly 
and evenly spread upon a grass field and reduce by prolonged 
exposure to the rays of the sun and the mellowing influence of the 
nightly dew. 
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Considerable success has recently attended the steeping of 
flax and hemp in tanks under the Loppens and Deschwarte system, 
and also iTnder the Lcgrand patents, the straw thus treated producing 
better fibre than the same straw treated in the ordinary way. 
The Legrand process, as carried out near Antwerp, consists in 
putting the straw to be retted upright in an open crate, whicli is 
lowered mechanically into a tank filled with water for scouring 
purposes, in raising and lowering the crate repeatedly to wash 
away the slime, and then in introducing the crate full of straw 
into a second tank of water — the retting-tank proper. The crate 
is again raised and lowered repeatedly, and is finally immersed 
in a third tank for washing and rinsing. Fresh water is admitted 
through a filter into the rinsing tank, and caused to flow by means 
of siphons successively through the retting and scouring tanks. 
The water enters the first two tanks underneath a horizontal 
canvas partition, and is thus more evenly distributed. The 
temperature of the water is slightly raised and the retting more 
quickly accomplished than in the usual way, the resulting fibre 
being of a golden yellow colour. The process is based on the 
assumption of the inventors, that the pectose, which unites the 
fibres together and to the harl of the stem, comprises two distinct 
kinds of glueing materials, viz,, one a gum which is soluble in water, 
and another a resin, insoluble in water, which must be decomposed 
by the retting action before becoming soluble. Retting by the 
action of the so-called granulobacter or retting bacillus causes 
fermentation and decomposition, and produces a glutinous substance 
soluble in water. In order that the retting process may be quickly 
and efficiently accomplished, the raising and lowering of the straw 
crate in the scouring tank is indispensable, so that the gum may be 
washed away. If the stalks be not properly scoured at this stage, 
the microbe of lactic acid will be developed, the said microbe being 
an enemy of the retting ferment. The straw crate is raised and 
lowered in the retting-tank in order to wash away the secretions of 
the retting bacillus, which retard its development. It is further 
claimed that air or oxygen is introduced into the water by the 
raising and lowering of the crate, and the action of the retting 
ferment thereby highly increased. 

Processes such as those of Loppens and Deschwarte and Legrand 
are particularly adapted to co-operative or company retting, which 
would prove a boon to small flax-growers. The success of the 
Courtrai flax trade may be attributed not only to the superior retting 
properties of the waters of the river I.ys, but to the skilful manner 
in which the flax is handled and scutched — a result brought about 
by the system cf treating the flax on such a large scale The local 
crop is not nearly sufficient to supply the demand, and the flax 
factors of Courtrai are forced to purchase the straw in Holland and 
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Franco. From 12,000 to 16,000 labourers are employed during the 
retting season (April to October), and pass about 90,000 tons of flax 
straw through their hands. The retting of jute takes pl^iCe in pools 
or tanks of stagnant water, or even in running water. Before 
retting the crop should be stacked for two or three days to allow 
time for the decay of the leaves. 

Grassing , — When water-retted flax or hemp straw have been in 
steep long enough (10 to 14 days;, the bundles should be allowed 
to drain for a short time and then removed to a closely cropped 
meadow, over which the stalks should bo evenly and thinly spread 



Fig. 1. — Flax break (front view). 


in rows. Exposure to the sun and air soon renders the woody part 
dry and brittle, when the straw may be lifted and tied up in neat 
bundles ready for the cleaning process. 

Film extrattion , — Breaking or crushing is the first mechanical 
operation necessary to separate the flax and hemp fibres from the 
woody part of the stem. Figures 1 and 2 show a flax break with 
several pairs of heavily weighted fluted rollers, between w'hich the 
boon or woody matter is broken up into small particles. Hemp 
straw is usually broken in a sort of primitive wooden press composed 
of intersecting bars, after which treatment the woody particles can 
usually be shaken out, leaving the fibre comparatively clean. Broken 
flax straw, on the other hand, must be scutched or beaten with a 
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Fig. 2. — Flax break (end view). 


wooden blade, in order to separate the fibre, and at the same time to 
soften it and make it finer. Figure 3 shows the stock or notched 
wooden plank in which the handful of flax straw is held while it 



Fig. 3. 


Fkj. 4. 
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is being struck with the scutching blade, Figure 4, in the operation of 
hand scutching. Figure 5 show’s a treadle scutching machine much 
used in the Courtrai district of Jlclgium. The principle is^che same, 
the beaters or blades being merely fixed upon a wheel turning in 
a vertical plane, and close to the stock in which the flax straw is 
held while under treatment. Scutching mills driven by water 
power, gas or oil engines, are numerous, their machinery consisting 
of one or more roller breaks, and a scries of scutching stocks 
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similar in principle to that shown in Figure 5, the scutching wheels, 
however, being fixed upon one shaft driven from the engine or water 
wheel. Tlie jute fibre is separated from the stalk by hand at the same 
time as it is being lifted from the retting dam. The men, standing 
waist deep in the water, strip off the bark, wash the fibre, wring it 
out, and hang it up to dry on lines. The average yield of cleaned 
jute fibre per acre is about 15 cwts., although 30 cwts. are sometimes 
obtained. A fair yield of cleaned flax fibre is about 30 stones per 
acre. The Sisal hemp fibre is separated from the leaves of the 
plant by an extractor, a heavy machine of the Prieto or Villamoro 
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type, in which scrape wheels, acting against a wooden block or 
shoe, scrape off the woody pulp from the fibre, which is left 
comparatively clean. The green leaves yield about 8 per cent, of 
fibre. The fibre of the l^ew Zealand hemp plant is separated from 
the bark by means of machines of the ordinary flax scutcher type, 
combined with handwashing and scraping. The fibre is then 
grassed and rescutched. African grown pita or henequen is of 
the hardest class, and very resistant to the extracting operation, 
which consists in passing the leaves several times through a crushing 
machine, the grooved rollers of which flatten the leaves out, soften 
them, and take out the sap, and then through an extractor provided 
with a scraper wheel and blocks. Water streams constantly upon 
the blocks from an overhead reservoir and washes away the woody 
pulp as removed by the scrapers. A machine with single feed will 
clean 15 leaves per minute, and gives employment to two men and 
a boy. The average yield of clean fibre is about 70 lb. per 1000 
leaves, or 1500 lb. of fibre per acre per annum. Manila hemp is 
hand cleaned by native labour, the pulp being scraped from the 
newly cut leaf-stalks by drawing them under a rudely constructed 
scraper knife fixed in a bamboo framing, or merely by scraping them 
with a flat piece of wood. The fibre when cleaned is hung out 
to bleach and dry. That found in the central layer, called the 
“ bandala,^' is the common fibre of commerce. The white, brilliant 
and fine portion coming from the heart of the saga is called lupis 
or quilotj and is sold at a higher price. The trade is in the hands 
of Spanish and Chinese merchants, who buy from the planters and 
re-sell to the shippers. The average yearly shipments amount to 
about 1000 tons, the greater part going to the United States and to 
England. There are three classes of Manila hemp, ^.e. “current,” 
“ fair current,” and “ brown.” Merida is the centre of the Yucatan 
Sisal hemp industry. The fibre is baled and shipped from 
Prognesao, the United States being the largest consumers. There 
are three current qualities of Mauritius hemp, ^.R. “ fair,” “ fully 
fair,” and “good.” New Zealand hemp is classed as “good fair 
Wellington,” “fair Wellington,” etc. 

Three-fourths, or about 3000 tons of American hemp is raised in 
Kentucky, Lexington being the principal market. American hemp 
is also cultivated at Fremont and at Havelock in Nebraska. Italian 
water-retted hemp is among ^^ho finest and most valuable of the 
European hemps. The recognised base is the mark PC. Naples 
and Bologne are two of the principal markets. The chief Russian 
hemp-growing areas* are situated in the governments of Orel, 
Poltava, Smolensk, Kalonga, Mohilew, Simbirsk, Tam bow, Ilernigow, 
and Koursk. •There are three current qualities of St Petersburg 
hemp, ^.(?. “ clean,” “ outshot,” and “ half -clean.” Koenigsberg hemp 
is generally of a green shade, and is classed as “ clean,” “ cut,” and 
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“schiking.” The principal French hemp-growing centres are 
Picardie, Anjou, and Bourgogne. The most important of, the 
Indian hemps are Bombay, Jubbalpore, Allahabad, and Simn hemp. 
The importance of the Russian flax industry renders some sort of 
standard classification necessary. Flax fibre grown upon the crown 
lands is sorted and exported under the following marks, put in the 
order of their value : 

ZK = Zins Kron — well-scrutcheu fibre of good spinning quality, 
and of a dark colour. 

HZK = Hell Zins Kron — similar in quality to above, but of a 
lighter colour. 

GZK = Qrau Zins Kron — similar in quality to above, but of a 
grey colour. 

WZK = Weiss Zins Kron — similar in quality to above, but of a 
very light colour. 

WSPK = Weiss Superior Puik Kron — a very light-coloured 
clean fibre of rather lower spinning quality than 
Zina, 

GSPK = Grau Superior Puik Kron — same quality as above, but 
of a grey colour. 

HSPK = Hell Superior Puik Kron — fibre of similar quality to 
the former, but of a lighter colour. 

SPK = Superior Puik Kron — the same hbre, but dark in 
colour. 

WPK = Weiss Puik Kron — a less carefully scutched flax, of 
middling quality and a white colour. 

GPK = Grau Puik Kron — similar fibre, of a grey colour. 

HPK = Hell Puik Kron — fibre of similar quality to the above, 
but of a yellow colour. 

PK = Puik Kron — similar fibre, of a dark colour. 

G^=^(^u^Kiw^l ® colour indicated by 

HK = Hell Kron J 

K = Kron — low-quality fibre, of a dark colour. 

The lowest mark, K, is usually taken as a base in quoting prices — 
the “ rise ” in pounds sterling per ton for the several marks being 
H = 1, P = 3, S = 4, G = 3, W = 4, and Z = 10, so that if the value 
of K be £20 per ton, the value of .GSPK, for instance, will be 
20-f3 + 4-f3 = £30 per ton. 

Hoffs Dreiband flaxes are other water-retted marks exported 
from Riga. They include — 

HI) = Hoffs Dreiband — a badly scutched weak floK, of a darkish 
colour. 

PHD = Puik Hoffs Dreiband — ^rather better than K Riga. 
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rPHD = Fein Puik Hoffs Dreiband — rather better than PK 
Riga. 

WHB = Weiss Hoffs Dreiband — poor dirty flax, of a light 
colour. 

WPHD = Weiss Puik Hoffs Dreiband — rather better than WK 
Riga, of a light colour, 

WrPHD = Weiss Fein Puik Hoffs Dreiband — of similar quality 
to WPK Riga. 

Pernau “ district ” or Pernau Hoffs Dreiband is marked xHDxj 
and is flax grown in the neighbourhood of Pernau, and shipped in 
the state in which it leaves the peasants, with a good deal of shive 
left in the top end. Pernau flax, marks D, HD, and R = risten, is 
this “ district flax opened out in Pernau and rescutched, increasing 
its value by £2 per ton. Pernau flax comes from one of two districts, 
i.e. Livonia or Fellin^ the latter being the finer quality, and fetches 
£2 per ton more. 

The Wrack flaxes, beginning with the best quality, are classed 
as GPW, WPW, PW, and W. 

The Dreiband flaxes comprise PD, PLD, D, and LD. 

The marks of the Dreiband Wrack flaxes are DW and 
DWII. 

Slanetz or Dew-rotted Dreiband is classed either as PSD or as 
SD, while SDWand SDWII are the marks of the Slanetz Dreiband 
Wracks. 

Flax exported from Reval and Dorpat has usually been 
rescutched, and is marked G, R, HD, D, OD, and OOD, according to 
quality. 

The word Motchenetz, in connection with Russian flax, means 
water-retted. 

In Russia, flax is bought and sold at so many roubles per 
berkowit* = 360 lbs. A rouble is value for 3s. IJd., so that flax 
costing say 25 roubles per berkowitz, is worth £24, 6s. per 
ton. 

Friesland flax is perhaps the only other flax besides Russian 
which is classed according to quality by letters, and the qualities 
subdivided into sorts by crosses thus: F, Fx, Fxx, G, Gx, Gxx, 
etc. Friesland as well as Dutch flax is sold at so many stuivers 
per atone of 6 lbs. 3J oz. Thg Dutch stuiver is worth about 1 Jd. 

In most of the Irish markets home-grown flax is sold at so many 
shillings per stone of 14 l])s., while in a few others the custom is to 
sell at so much per cwt. 

In the Courtrai district of Belgium the price of flax is reckoned 
in crowns per sjck, the value of a crown being 4s. 7d., and the weight 
of a sack of 41 bottes = 127| lbs. avoirdupois. The flax is exported 
in 2 cwt. bales, each containing 72 bottes. In the Bruges market 
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flax is priced in stuivers per stone of 8 lbs. 4| oz., the Belgian stuiver 
being worth nearly Id. The real weight of a stone of flax as sold 
in the Waereghem market is only 6 lbs. 11 oz., while fh Ghent, 
Wetteren, and Welle its value is still less, being only 6 lbs. oz. 
The weight of a stone of Lokeren, Malines, or St. Nicholas flax is 
only 6 lbs. ^ oz. The confusion caused by the local differences in 
these old weights has led to the almost universal adoption of the 
French method of payment in francs per 100 kilogs. or 2 cwts. 
Flemish dew-retted or Walloon flax is sold at so many sous per 
botte of 3 lbs. 3 oz. The value of a sou is about equal to ^d. 

The best-known French flaxes are llasnon, Flines, Douai, Bergues, 
Picardie, Moy, and Bernay. 

Jjitc fibre is sorted in the various trade centres of Bengal, packed 
and pressed for shipment from Calcutta, Chittagong, etc. In sorting, 
the woody and hard root ends are separated and named “ cuttings.” 
The lowest class of fibre is called ‘‘rejections.” The bales weigh 
400 lb. The finest variety of jute is Uttariya, which is strong and 
fine, but not so soft as Deswald, which is the next best quality. Desi 
is the jute which is principally used for making gunny bags. Deora 
is that most used for ropes. Other well-known sorts are Daisco and 
Maraingunge. Jute marks are very numerous, consisting of letters, 
circles, hearts, or triangles. The letters frequently indicate the name 
of the exporters, the well-known C.D.M. mark, for instance, being 
connected with the name of its originator, the late Mr. C. D. Mangos. 
The_ comj)arative prices of the various sorts oLJax, hemp, and jute_^ 
fibre, in the order of their values, is approximately as follows,, at the 
time of writing : 


Courtrai flax ..... 

Flemish and Dutch flax 

Irish flax ...... 

Brittany flax 

Russian flax. Archangel 4th Cr. . 
Manila hemp (fine marks) . 

Italian hemp PC ..... 
Manila hemp (good current) . 

Russian Bejetsky flax .... 
Russian hemp FSPRH 
Russian flax tow, Kama ^ and J „ 
Russian hemp, Riga summer dried FSPI 
Na])les hemp, I Paesano 
Manila hemp, “ fair current ” 

Russian flax, Yaropol .... 
Manila hemp (Sorsogon current) . 

Sisal hemp 

Naples hemp, II Paesano 


j£40 to £240 per ton 
36 to 140 
36 to 80 
. 52 
. 48 
. 50 
. 44 
. 48 
. 37 
. 31 
. 37 
TU . . 31 

. 40 
. 42 
. 31 
• 42 
. 33 
. 36 
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Russian flax tow, Mologin J and J . 

. £33 per ton 

Russian Kbnigsberg navy hemp . 

• 22 „ 

ManilaJ'hemp (superior seconds) . 

. 41 

Naples hemp, I Marcianise .... 

. 36 „ 

Naples hemp, I and II Canapone . 

. 36 „ 

Russian Pernau flax HD .... 

31 

Naples hemp, II Marcianise .... 

• 35 „ 

Manila hemp, “ good brown ”... 

. 39 „ 

Russian flax (Opotzka) 

. 26 10s. „ 

Russian flax (Livonian K) . 

, 25 10s. „ 

Russian hemp, St. Petersburg 

. 23 „ 

Manila hemp, “ fair brown ” . 

. 36 „ 

New Zealand hemp, “ fair Wellington ” 

. 36 „ 

Russian flax, Hoffs HD .... 

. 20 „ 

IFine Maraingunge jute .... 

■ 36 „ 

{Red DS Daisee jute ..... 

• 25 „ 

[Indian Sun hemp 

12 10s. „ 

' Jute (in double triangle grade) 

26 „ 

: Jute Cuttings ...... 

11 10s. „ 

Jute (Red SCC in circle grade) . 

23 „ 

' Jute Rejections 

14 


Kussian flax is exported from Riga, Pernau, Reval and Cronstadt ; 
Dutch flax from Rotterdam ; Flemish flax from Ghent ; jute from 
Calcutta. 

The principal consuming centres are: for flax, Belfast, Ghent, 
Lille, Roulers, Armentieres, Trautenau, Bielefeld, and Richenberg. 
The jute-spinning centres are Dundee, Calcutta, and Dunkerque. 
The consumers of hemp are the rope works situated chiefly in the 
principal seaports of the world, and notably in Belfast, Sunderland, 
Newcastle-on-Tyne, London, Hull, etc. 

The latest statistics show the number of flax-spinning spindles in 
the world to be as follows : 



Total Spindles. 

Flax grown. 

Ireland 

. 833,268 

8,069 tons 

England . 

. 106,610 

practically nil 

Scotland . 

. 107,755 

n 

Austria- Hungary 

. . 280,414 

60,071 tons 

Belgium . 

. 280,000 

11,000 „ 

France 

. 645,492 

19,453 „ 

Germany . 

. 295,796 

19,000 „ 

Holland . 

8,000 

9,931 „ 

Italy i 

. 77,000 

20,000 „ 

(flax and hemp) 


Russia 

. 300,000 

497,341 „ 
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. The average value of the flax grown in the various countries is 
as follows : 

Belgium 
Holland 
France 
Germany 
Russia 
Ireland 


51 „ 


44 

30 

35 

52 


Ireland imports about 35,000 tons of flax annually. 
Great Britain „ „ 40,000 „ „ 


The average yield of fibre per acre is as follows : 


Ireland (flax) 
Austria (flax) 
Hungary (flax) 
Belgium (flax) 
France (flax) 
France (hemp) 
Germany (flax) 
Holland (flax) 
Italy (flax) 
Italy (hemp) 
Russia (flax) 


29 stones per acre 


39 

39 


» 

>> 


32 




49 

46 

35 

37 

24 

46 

17 


>> 

>> 

99 


Belgium exports about 36,000 tons of flax per annum at an 
average price of £72 per ton. Holland, 30,000 tons at i£62 per ton. 
Russia, 195,000 tons at £28 per ton, Italy exports about 47,000 
tons of hemp per annum at an average price of £35 per ton. Other 
countries spin their own production of fibre. “ 

The usual conditions under which fibre sales take place are 
the following : C.I.F., C.&F., and F.O.B. C.I.F. means that the 
selling price covers the cost, the insurance during transit, and the 
freight. C.&F. that the freight is included in the price, but that 
the buyer must insure. Under F.O.B. conditions the seller must 
merely put the fibre on board a ship chartered by or approved of by 
the buyer. The seller is not bound to replace fibre lost or destroyed 
by shipwreck or fire during transit. 

Raw fibre enters free of duty into almost every country, the few 
exceptions being — Russia, which imposes an “import duty of nearly 
£6 per ton on raw jute ; the United States, which taxes raw flax at 
the rate of Jd. per lb., and flax and hemp tow at th0 rate of 85s. per 
ton ; and Switzerland, which imposes an import duty of 6s. per ton 
on raw flax, hemp, and jute. 
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Russia exports annually about 200,000 tons of ilax, 39,000 tons 
of tow, and 39,000 tons of hemp. 

Belgium — 26,000 tons of flax, 9400 tons of tow, and 4800 tons 
of hemp. 

France — 13,000 tons of flax, 400 tons of tow, and 300 tons of 
hemp. 

Holland — 30,000 tons of flax, 1400 tons of tow, and 13,000 tons 
of hemp. 

Italy — 50,000 tons of hemp and 3000 tons of hemp tow. 

India — 11,000 tons of hemp and 560,000 tons of jute. 


Uttarpara /aikrishna Public Library 

Accn. No()^.W/U. 
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HACKLING 

The raw fibre, be it flax, hemp, ‘or jute, should, on arrival at the mill 
or rope works, be stored in a cool dry store into which the direct 
rays of the sun cannot enter. Heat of any sort has a tendency to 
dry out the natural oil or spinning “quality'^ of the fibre, and 
render it hard, dry, and hairy. The bales should be piled in such 
a way that the difFerent qualities and shades of fibre are kept 
separate, the selection of suitable fibre for the various numbers and 
qualities of yarn being thus facilitated. 

In the manufacture of jute the handling of the raw material 
commences with the process of batching, opening, and softening. 
In baling, the fibre has been doubled up and pressed in layers in 
the hydraulic press to such an extent that before the “ stricks or 
heads can be readily separated, the layers of jute must be passed 
through the machine shown in Figure 6, whicla represents the jute 
opener as made by Messrs. Urquhart, Lindsay & Co. Ltd. of Dundee. 
The action of the rollers of this machine is to render the “heads ”of 
fibre soft, pliable, and easily handled by the batchers, who piece 
out the fibre into handfuls weighing about 2 lbs. each. While 
this “piecing out” or “streaking up” process is going on, the fibre 
may be sorted to some extent, inferior jute being put to one side for 
use in a lower grade yarn. The handfuls of fibre which have been 
prepared by the batchers are next run through the Jute Softening 
machine, Figure 7, made by the same firm, and usually consisting 
of from 31 to 63 pairs of straight or spirally fluted rollers pressed 
together by spiral springs. While ^passing through these rollers, a 
mixture of mineral oil and water is applied in the proportion of 
8 gallons water and 2 gallons oil to each 400 lb. bale of jute. 
The water and oil are often supplied by separate pipes from over- 
head cisterns, the water being first applied and then the oil. 
The rate of delivery of oil and water pipes may the adjusted and 
regulated at will. Zinc trays should be provided beneath the 
rollers, so that all waste of oil may be avoided. Application of 
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the oil and water in this way is known as machine batching, in 
distinction to the older method of hand batching or watering the 
fibre with* a can of the batching mixture. Tlie object of batching 
jute is to lubricate the fibre and make it pass more easily through 
the subsequent processes of carding, drawing, and spinning, without 



Fi(i. 6. — Jute opener. 


lapping upon the rollers, as it would otherwise have a tendency 
to do. Leaving the softener, the stricks of jute are laid upon 
a barrow or waggon, which when filled is put to one side and 
allowed to stand for twenty-four hours, so that the oil may 



Fig. 7. — Jute softener. 


percolate through and be absorbed by the fibre before it is 
removed to the card room. A batch is usually composed of 
about 1 ton of jute of uniform colour and of the desired average 
quality and price. 

The spinnin ^quality of true hemp is much improved by rolling 
£tnd softening. Horizontal softening machines, similar in principle 
to the jute softener (Figure 7) are employed for this purpose, 
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aa well as the, circular machine shown in Figure 8 made by 
Samuel Lawson & Sons, Leeds. The rollers of hemp-softening 



Fig. 8. — Circular hemp softener. 
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of a circular machine is its compactness, or the small floor space 
which it occupies as compared with a horizontal machine of the 
same number of rollers. 

The roots and tops of the flax and hemp plants, and the root 
end of the jute plant, usually produce fibre of inferior quality to that 
extracted from the middle portion of the stem. The reason is that 
the root end ripens first ; while as to the tops, the branching of the 
stem lowers the spinning quality of the fibre. In the flax and 
hemp plants, the inferiority of the root end shows itself in the 
flatness and “ haskyness ” of the fibre, while the fibre of the top 
end of the plant is often very ‘‘nappy.” 



When a fine quality jute yarn is required, the root end of the 
fibre is usually cut off upon a steel blade about 3 feet long and 
6 inches broad, fixed in a wooden frame. The hard root ends 
of some sorts of hemp are often combed off in a “ knifing machine,” 
consisting in a revolving-toothed drum and reversible feed rollers. 
Good quality jute, to be hackled and prepared as “ long line,” hemp 
for hand or machine hackling, and flax for “ cut line,” are cut into 
convenient lengths by the cutting machine shown in Figure 9. As it 
will be seen, this machine consists of four pairs of grooved and heavily 
loaded retaining rollers aa, hb^ placed on either side of the quickly re- 
volving cutter c, so that their point of intersection lies in the same 
vertical plane as the periphery of the cutter, from which they are 
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distant about one inch on either side. The cutter is about 21 inches 
in diameter, and will work well when turning at the rate of about 1000 
revolution per minute. The best blades are built up of three steel 
rings, each about ^ inch thick, placed side by side and keyed up the 
cutter spindle, one end of which carries the driving pulley, and the 
other a pinion, which drives, through intermediate and reducing 
gearing, the holding rollers a, h at two or three revolutions per 
minute. Projecting from the rim cf each of the rings composing 
the cutter blade, are diamond-shaped teeth placed at distances of 
about 3 inches apart. These teeth must be quite blunt, as it is most 
important that they should break through, and not shear the fibre, 
for reasons which will be fully explained in our next chapter when 
dealing with “spreading.” The manner in which the machine is 
worked is as follows : The cutter boy starts the machine, and while 
it is running at full speed ho passes a strick or large handful of 
fibre, in the required position, between the inwardly-revolving hold- 
ing rollers. It is thus held upon either side of the spot where it is 
to be cut and advanced to the blade, which passes through it, 
severing the portions, which are released as the rollers turn onwards, 
into the hands of the boy, who has never relaxed his hold upon 
them. 

Piecimj out is the splitting up of the stricks of flax, hemp, or 
jute fibre into pieces or handfuls of suitable size for hand or machine 
hackling. The size of the piece depends very much upon the yield 
of dressed line which may be expected from the raw fibre, and upon 
the pence per lb. which it is desired to spend upon the hackling of 
it. Large pieces mean cheap but imperfect hackling, while small 
pieces raise the cost of hackling but produce superior line under 
ordinary conditions. In the Belfast flax-spinning trade it is the 
usual custom to piece out at the rate of six to ten pieces per lb., to 
put two pieces in the holder of the hackling machine, and to take 
out two pieces of dressed line. Spinners ^of coarser numbers often 
cheapen production by piecing out “double pieces,” i,e. three or four 
per lb.,^one of which is put alone into the holder and taken out in 
either one or two pieces. The removal of the line in two pieces 
from the holder of the machine produces smaller pieces of dressed 
line, and tends towards better sorting and spreading, but of course 
adds to the cost of the former operation. 

In piecing out, the root end of .the fibre should be kept square 
and even. If the fibre is very valuable, or if it has been badly 
handled in the pulling or scutching processes, it must be “ roughed ” 
to avoid loss through the passage of long fibre into the tow. Rough- 
ing consists in first pulling the top end of the piece through a coarse 
hackle, in which are deposited any straggling fibre* which are not 
held by the hand of the rougher, as well as any scutching tow 
which inay haVe been allowed to remain in the end of the piece. 
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Turning the piece the rougher treats the root end in a like manner, 
and then catching the longest of the fibres which remain in the 
hackle alcmg with the piece, he draws them out in such a way that 
they again become part of it, their extremities lying level with the 
root end. The piece is thus squared to some extent, and its length 
made to correspond with that of the fibre. The rougher next 
proceeds to comb out the piece in order to straighten and render 
parallel any matted and displaced fibres which would otherwise find 
their way into the tow produced by the first round of hackles of the 
hackling machine. To do this he laps the piece once round his 
right hand and spreads the end well out between his forefinger and 
thumb, so that it may be well dispersed over the hackle. Two 
“ blows ” upon the Jiackle usually suffice to open the root end, after 
which the rougher laps the piece round the fingers of his right 
hand and the extreme end loosely round his “touch-pin,” and with 
a sharp tug breaks off or pulls out any loose or irregular fibres which 
remain, and deposits them in the hackle. Turning the piece, he 
treats the top end in a like manner, and when finished lays it down 
upon his bench beside some others, withdrawing his hand in such 
a way that the lap or twist remains, thus effectually keeping the 
pieces separate and enabling them to be easily lifted by the machine 
boy without tossing. Layer by layer a bunch is produced weighing 
about 40 lbs., and tied round with three cords. The short fibre 
which remains in the rougher’s hackle is “worked off” by him into 
the tow when it accumulates too much. The longest of the short 
fibres which remain in his hand are called “shorts.” These he 
makes into a small bunch to be worked separately on the machine. 
A rougher^s hackle is composed of steel pins about 7 inches long and 
5 B.W.G. set in a beech stock or plank about If inches thick, 16 
inches long, and 5 inches wide. The hackle proper, however, only 
covers an area of 9 inches by 4 inches in the centre of the stock, 
there being often eleven pins per row in length and five in breadth. 
The touch-pin is a square or triangular steel pin about 2 inches long, 
set in a wooden or metal block, which is bolted to the beam to the 
left-hanii side of the hackle. The edges should be smooth but not 
sharp, fpr they must not cut the fibre. The roughing process well 
performed, including the piecing out of the fibre into pieces about 
ten per lb., must bo paid for at the rate of about Is. 8d. per cwt. 

Hand-dressing or hand-hackling, which in the case of weak 
material often gives a greater yield of dressed line than machine 
hackling, is still practised, especially in small mills, on flax and 
hemp. The hand-dre^Ser is provided with three tools, i,e, the 
rougher’s hackle, a “ten,” and a “switch.” The first, has been 
already described^ the second is finer, having often' 26; pins in the 
row, which is inches long. There are usually 17 rows in breadth, 
making the tool -2| inches wide^ ^ , The , gins should. .be.. abbuji 
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4;t inches long over all, and 13 B. W.G. The pins of the “ switch ” 
cover the same area, but are much closes set, 80 or 100 in the row 
being a suitable numljer for coarse llax and Italian hemp. Tliere 



are usually 22 rows in the width of 2f inches, and the pins are 
2 inches long over all. The hand-dresser*s first dmty is to piece out 
and “ rough ” the fibre, even more thoroughly than already explained, 
qnd then to thoroughly hackle, firat the root end and then the top, 
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upon his “ten” and switch. This he does in spreading out the 
roughed piece as flat as possible, root end foremost, upon his “ten,” 
before giasping it tightly in the middle with his riglit hand and 
pulling it repeatedly througli the points of the hackle pins, turning 
the piece over once, so that both sides may bo hackled alike. The 
same operation is repeated with the top end, and again with both 
ends, upon the switch before the piece is finished, when, holding the 
piece between the finger and the thumb of his left hand, ho laps 
some of the fibres of the root end around the piece, forming a lap 
which keeps the pieces 
separate, when they are 
built into a bunch, and 
enables each to be lifted 
without tossing the others. 

Laying down the pieces 
in layers, one piece over- 
lapping the other, he 
builds a firm bunch weigh- 
ing about 20 lbs., ties it 
with three bands and 
“ tipples up ” the ends, 
when it is ready for the 
line store or spread board. 

“ Tippling up ” consists 
in bringing together the 
ragged ends of the pieces 
composing the bunch, and 
holding them in the left 
hand, in lapping around 
them, in the form of a 
top-knot, some of the loose 
fibres drawn out for that 
purpose. 

When flax, hemp, or Fio. 11.— Horner’s duplex hackling 

jute is to be hackled machine, 

by machine, the bunches 

of “roughed” pieces or the piles of “pieced out” fibre are 
removed to the machine room and placed upon the table at the 
“filling end” of one of the hackling machines shown in Figures 10, 
11, 14, 15, or 16. All these machines are of what is known as the 
vertical sheet type, while they differ in the way in which the 
hackling sheets are stripped of tow ; the machine shown in Figures 
10 and 11 being of the stripping-rod type, while the others are of the 
brush and doffw type. In all, the pieces of fibre to be hackled 
are screwed into the holders seen in Figure 13. These holders 
consist in two plates of steel from 10 to 12 inches long and about 
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4 inches wide, holted together by means of a screw and nut, as seen 
in the figure. The screw, of coarse pitch, say five per inch, projects 
from tlie centre of the lower plate, into which it is screwed, and 
secured at the back by a lock nut. Figure 12 shows a means of gaining 



Fkj. 12. — Eves’ antifriction washer and nut for hackling machine lioldcrs. 

increased power, while reducing friction and wear and tear, in 
tightening up the square holder nut. It represents Eves' anti- 
friction washer, as supplied by Mr. W. Carter, 28 Waring Street, 
Belfast, which is composed of a pair of circular steel washers, 
grooved as shown, to hold a ring of steel balls. The top washer is 

slightly taper, and is held in place by a 
cover, which is riveted to the holder 
plate as shown. The use of this washer 
leaves no excuse at all for badly 
tightened or slack holders, which let 
the fibre slip and diminish the yield of 
dressed line very materially. The inside 
of the holder jdates are lined with 
corrugated rubber and thick flannel or 
felt, the former glued to the bottom plate 
and the latter to the inside of the lid. 
This lining aids materially in holding the 
fibre firmly, and prevents individual fibres 
from being drawn out. When the holder 
is tightened up it should be impossible 
to pull out any of the fibre it contains, 
but in order that, that may be so the 
pieces must be evenly spread over the length of the holder. The 
machine boy or “filler,” whose duty it is to put tljp raw fibre into 
the holder, takes either two single pieces from the rougher's bunch 
or one piece of double pieced roughed or pieced out fibre, and spreads 



Fig. 13. 
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it evenly over the length of the holder which lies open upon the 
table before him. In the former case ho spreads a piece on either 
side of the holder screw, and in the latter case ho opens the piece 
slightly in the middle to permit of the passage of the holder-screw. 



When uncut fibre is being dealt with, the root end should be kept to 
the front and ajlowod to project a distance equal to rather less than 
half the total length of the fibre. When cut fibre is under treat- 
ment, about half the total length should be left protruding from the 
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holder. The holder is then slid into the channel or head of the 
machine, which, as can be clearly seen from Figure 13, consists in two 
angular bars, along which tho holder slides uj)on pins ^3rojectiiig 
from the liol(h3i* plates. The channel extends the whole length of the 
machine, and, as may be seen from Figure 15, is suspended vertically 
over and between the hackling sheets by straps or chains attached 
at one end to the bridge brackets and at the other end to a lever, to 
which is also suspended a balance weight, by means of a strap or 
chain passing over the guide pulley seen in Figures 15 and 16. 



Fig. 16. 


In the duplex or combined machine, Figures 10 and 11, the chan- 
nels of course balance each other, and no balance weight is required. 
That end of the fibre which is under treatment hangs downwards, 
the other end being gathered up in llie channel. A cam wheel, as 
seen in Figures 11 and 16, or other equivalent arrangement, is provided 
to give the channel or “ head ” a regular up-and-down motion with 
or without a “ rest ” at the top, and generally with a rest of fixed 
or variable duration at tho bottom. In the dupiex machine of 
course the rest at top and bottom must be equal, since the rest at 
tho bottom of one side of the machine coincides with the top rest 


HACKLING 


27 


of the other. The lifting cam is not seen in the figure, being upon 
the reverse side of the wheel. The eccentric channel seen on the 
front fact of the head wheel in Figures 11 and 16 is provided as a 
means of shifting the holders forward, a distance equal to their 
own length or to that of each tool, while the head is rising or while 
at rest at the top. This arrangement is quickly going out of 
fashion, however. It is being superseded by Cotton's bevel gear 
arrangement, actuated from the top lifting shaft. In any case, a 
catch bar, carrying “ dogs,” is moved forward with each rise of the 
“ head,” and drawn back again as the head descends. As it moves 
forward, the “ dogs ” upon the catch bar engage with the projections 
upon the holders, and move 
them the required distance 
along the channel. As the 
catch-bar draws back, the 
“ dogs ” slip over the holders 
they encounter, being in- 
clined at such an angle that 
while they can push they 
cannot pull. The two end- 
less revolving sheets of 
hackles, between which the 
end of the piece of fibre 
hanging from the holder 
is lowered as the head 
descends, is formed upon 
endless leather straps, about 
70 inches in circumference, 
running around the sheet 
rollers seen in the figures. 

These straps or “ leathers ” 
are united by bars, twenty- 
four to thirty of which form 
the round. The leading Fig- 16. 

makers of hackling machines 

adopt the Cotton system of fastening the bars to the leathers by 
means of brass eyelets, which serve the purpose of receiving the 
conical- projections upon the bottom sheet roller, insuring the turning 
of the sheet without slippage. 

The hackles, which are pieces of wood 10 to 12 inches long, 
1 inch broad, and | inch thick, set with one or two rows of steel 
pins \ to 50 per incibin the row, are not directly attached to the bar. 
They are screwed to wing pieces which project from it, and which 
rise tangentially to the top sheet roller as the bar passes round the 
latter, thus causing the pins of the hackle to strike directly into 
the fibre close to the “nip” of the holder. The hackle stocks 
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should be covered with sheet brass to prevent the wood splitting, 
as it is a])t to do, especially in the finer hackles. One row of pins 
in the hackle is now becomiiif^ the almost universal piactice in 
brush and dofler iiiacliincs, as the brush is not capable of imssing 
through and properly cleaning two rows of closely set pins, especially 
if the material being hackled is at all gummy. Upon entering the 
machine the fibre is first exposed to the action of the coarsest round 
of hackles, and then, as the holder moves onward by degrees, to 
succeeding finer and finer rounds of hackles. When the holder is 
at length pushed out at the finishing end of the machine, it is 
taken by a boy called the “ changer,” who places it in a stand upon 
his table, spreads and tightens the hackled end of the fibre into 
another holder, unscrews the original holder and introduces the new 
holder into the channel of. the second macihine, similar to the first, 
which completes the hackling of the piece in its entire length. In 
changing the piece from one holder to the other, a “shift” or space 
of about inches must be left between the holders to ensure of 
the fibre being properly split and hackled at this j^art, since the 
hackles cannot strike quite close to the nip of the holder, nor do 
the pins penetrate quite directly. 

The hackle sheets usually make four to twelve revolutions per 
minute, and the “ head ” four to six “ lifts ” in the same time, throwing 
out a like number of holders. Thus a pair of machines can hackle 
from 4 to 10 cwt. of fibre per day of ten hours, according to the 
“ lifts ” per minute and weight of pieces. 

The holders of fully hackled fibre are taken by a machine boy as 
they emerge from the finishing end of the channel, placed in a stand, 
unscrewed and emptied of their contents. The pieces of hackled fibre 
are crossed one over the other to facilitate lifting, and formed into 
a bundle called a tipple, such as is seen in Figure 17, the ends being 
tippled up in the way already described. Figure 17 represents Eves’ 
tipple ])ress as supplied by Mr. W. Carter 28 Waring Street, Belfast. 

Returning to the question of the stripping of the tows from the 
hackles upon the revolving vertical sheet, the stripping-rod method, 
which will no doubt in time become obsolete, consists in the use 
of stripper rods or wooden laths 3 to 4 feet long, about 2 inches 
broad and ^ inch thick, which, shod with metal ends or “stripper 
cocks,” work in radial slots in the bottom sheet rollers. With the 
revolution of these latter rollers the stripper rods shoot out by 
gravity to the lower end of their slots* as they pass under the centre 
of the roller, falling back again to the other end of the slot when 
they get over the centre again. When falling outwards the rod 
passes close to the pins of the hackles, loosening the tow from them, 
the tow being received upon a “ tow-catcher ” or oscillating board 
armed with spikes upon one edge, which deposits it in the tow box 
every time the head rises. 
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When the brush and dofFer stripping method is employed, a 
wooden roller set with about eight straight rows of hair, brushes 
the tow rfrom the hackles as they pass round the bottom sheet 
roller, the speed of the brush being so regulated to the speed of 
the sheet that each row of hair or bristles strikes each row of 
hackles at the proper moment and at the correct angle, so that the 
tow is neither beaten into the hackle nor the stock of the latter 
touched. The leading continental maker of hackling machines 
keeps his brush rollers farther out than in English practice, the 
bristles consequently striking the hackles later, and when the pins 



Fig. 17.— Eves’ tipple press. 


of the latter are in a more horizontal position. Some spinners are 
of opinion that this arrangement of the brush produces better tow. 
The brushes deposit their tow uppii revolving dollers or rollers 
about 14 inches in diameter, cfovered with knee bent card filleting, 
which retains the tow until it is stripped oft by an oscillating doffer 
knife, which strikes, it^ down into the tow boxes placed underneath. 

The niceties of machine hackling, which are not generally 
understood by spinners, especially those engaged in the coarse end 
of the trade, consist in attention to those details which influence 
the yield in dressed line under a given amount of hackling, Such 
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details are the gradation and grouping of the hackles, and their 
intersection, as well as the length of the “ shift. 

As already explained, when the rough fibre is pufc into the 
machine it is first hackled by the coarser tools, and then by the 
finer. The hackles must get very gradually finer, for if the number 
of pins per inch increases too rapidly the space between the pins 
is not sufficient to allow the coarser fibres to pass, and they arc 
consequently cut away or broken, and pass into the tow. Gradation, 
then, is the rate at which the succeeding tools become gradually 
finer. In arranging the gradation it must be borne in mind that 
a rise of say six pins per inch in the finer hackles is no more severe 
on the fibre being hackled than a rise of ^ pin per inch in a coarse 
hackle. 

Herewith wo give gradations for a series of machines suitable 
for hackling coarse, medium, and fine fibres. As a single row of 
pins in the hackle is now pretty general, all tools are to be considered 
as such. 

9-tooled machine for jute, hemp, and very coarse flax : 

Pins per inch Jfi511J246 

No. of wire B.W.G 10 11 12 14 15 15 16 17 18 

12-tooled machine for finer jute, hemp, and coarse flax : 

Pins per inch . . . JIJJ11J 2357 10 14 

No. of wire B.W.G. . . 10 11 12 14 15 15 16 16 17 18 19 20 

14-tooled machine for Italian hemp and medium Russian flax : 

Pins per inch . . } § i f 1 IJ 2 3 5 7 10 14 20 28 

No. of wire B.W.G. . 10 11 12 14 15 15 16 16 17 18 19 20 22 24 

16-tooled machine for medium Flemish, Irish, Dutch, and Courtrai 
flax, fine Russian flax, and fine Italian hemp : 

Pins per inch . . i f J } 1 li^ 2 3 5 7 10 14 20 26 34 42 

No. of wire B.W.G. . 10 11 12 14 15 15 16 16 17 18 19 20 22 24 26 28 

18-tooled machine for fine Dutch, Flemish, Irish, and Courtrai 
flaxes : 

Pins per inch . . . }2iill4 2i46 

No. of wire B.W.G. . . 10 11 12 14 16 15 16 17 18 

Pins per inch . . . 8 11 14 18 22 26 33 40 48 

No. of wire B.W.G. . . 19 20 21 22 23 24 26 26 28 

20-tooled machine for fine Courtrai flax, etc. : 

Pins per inch . . .iijlli 2367 10 

No. of wire B.W.G. . . 12 13 14 16 15 16 l8 17 18 19 

Pins per inch . . . 14 18 22 26 30 34 38 44 60 66 

No. of wire B.W.G. . . 20 22 23 24 26 26 27 28 29 30 
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The total length of the pins should be about 1 inch, which gives 
a good stiff hackle. If large double pieces are being worked a 
1^-inch pin is sometimes used, but in order that the hackles may not 
be wealcened it is desirable to employ a rather heavier wire in this 
case. Intersection is the amount by which the points of the pins 
in the hackles on one sheet overlap those upon the other sheet. 

It is the custom in many mills to open out the sheets at the 
coarse end of the machine, so that there is a space of about 
^ inch between the points of the pins of opposite hackles, the object 
being to attack the fibre gradually. The idea is, in the writer’s 
opinion, a mistaken one, as the centre of the piece remains untouched 
until it is attacked by fine hackles, which break away the coarse 
unprepared fibre. If the gradation of the machine is right, the 
proper way is to set the pins point to point at the coarse end and 
to give them an intersection of to inch at the fine end of the 
machine. The points of the pins upon either sheet should of 
course be equidistant from a line dropped perpendicularly from the 
centre line of the holder when in the channel, due allowance being 
made for the thickness of the piece in the holder, and the angles 
which the sheets make with this line should of course be similar 
on either side. 

In the construction of the hackles for the machine the hackle- 
maker should make all the coarser hackles, say up to 20 per inch, 
in groups or series, no two hackles in the same group being exactly 
similar as regards the position of the pins, the object of grouping 
being to avoid the striking of the fibre in exactly the same place 
by the pins of the following hackles. The number of hackles in 
the group depends upon the number of bars in the round upon the 
vertical hackle sheets. For coarse hackles the number of hackles 
in the group may correspond with the number of bars on the hackle 
sheet, but for liner hackles it is quite sufficient that the number of 
hackles in the group is a factor of that number. For instance, in a 
24-barred machine the hackles up to 8 per inch may bo grouped in 
24, while for those of from 8 to 20 per inch it will be quite sufficient 
to group in 8 or 6. 

A very good method of grouping the hackles while under con- 
struction is to place together upon a flat surface, squarely and evenly, 
a number of hackle stocks exceeding by one the number of hackles 
in the group, and then to trace the position of the first pin in the 
first hackle at a distance from fts end consistent with strength, and 
that of the first pin in the last hackle at a similar distance plus the 
pitch of the pins. In, joining these two points together, a line will 
bo drawn upon which the first pin in each hackle of the group must 
bo placed, the e: 5 j;tra hackle stock being of course put to one side and 
used over again. The remaining pins in each hackle aie of course 
spaced off at their proper distances, starting from the first, the 
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position of which has been found as described. The hackles in 
the group should be numbered consecutively. In screwing the 
hackles upon the sheet, all the No. 1 hackles of each sort should be 
placed upon the same bar. Of course when there are groups of 
6, 8, 12 and 24, for instance, this is only possible with one bar. 
In setting the sheets to each other, this No. 1 bar on one sheet 
should follow No. 12, for instance, upon the other, the hackles 
furthermore being evenly spaced, as seen in Figure 13, so that there 
may be no possibility of their striking and injuring one another. 
The distance from the nip of the holder, at which the pins first 
strike the fibre, should be carefully noted. Double this distance, 
plus about J an inch, gives the distance which the two holders must 
be apart when in their stands at the changing end, so that the fibre 
may be thoroughly hackled throughout its entire length without 
loss of yield through being unduly hackled in the centre. 

The sheets are usually run at from 6 to 1 2 revolutions per minute, 
the hackles consequently striking the fibre at the rate of from 144 
to 360 strokes per minute. Their speed may of course be counted, 
but the calculation is made as follows : 


Speed of the line shaft, vSay 180 revolutions 


Drum on line shaft . 

. 12 inches diameter 

Pulley on machine . 

• 20 

Sheet pinion on pap of pulley . 

. 24 teeth 

Stud wheel .... 

• 90 „ 

Sheet change pinion, say . 

■ 48 „ 

Sheet wheel .... 

. 90 „ 

Pitches in sheet roller 

. 10 

Bars in sheet .... 

. 24 


„ , p , , 180x 12x24x48x 10 _ . , . 

Speed of sheets — 20 x 90 x ^0 x ^4 “ fi 4 revolutions. 


The speed of the head of the same machine may bo calculated 
with the aid of the following additional particulars : 


Head pinion on pap of pulley . 
Stud wheel .... 
Head change pinion, say . 

Head wheel . . . . 


^ , 180x12x22x21 

Speed of head= 20 x‘98x n2- 


22 teeth 
98 „ 
21 „ 
112 „ 


= 4*5 lifts per minute. 


When the end of the piece is very hard, flat-fibred, or nappy, 
an end-comb, such as is shown in Figure 18, may ofjen be used with 
advantage. It is geared up at the fine end of the machine, the 
channel of which is prolonged so that it overhangs the sheets of the 
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comb. The latter may be raised or lowered by means of the square 
threaded screw seen at the bottom of the figure, so that any desired 
length o^the end may be acted upon. The single round of hackles 
upon its sheets are much finer than the finishing round upon the 
hackling machine proper, so that all naps may be removed and flat 
fibres cut away. 

Erskine’s ending machine is applied in a similar manner. It 
has no hackles, but a 
pair of scored rollers, 
pressed together aiicl 
turning inwards, draw ^ 
off the loose fibres and [; 
break off or cut awa}' 
as much of tlie end as 
required. 

The sorting process 
is one which it is only 
advisable to add when 
expensive fibre, such 
as the better class 
flaxes, are being dealt 
with. Flax to be 
sorted is taken in 
tipples from the hack- 
ling machine to the 
sorting shop. The 
sorters are provided 
with “berths” similar 
to those of the hand- 
dressers. They require 
but two tools, the 
“ten” ov “eighteen” 
and the switch, the 
latter sometimes 
supplemented by a 
“nap extractor.” 

The latter is a single 

row of • very closely set flat pins, edge on, soldered between 
two strips of brass, attached tq the stock of the switch in such a 
way that the extractor is in reality an extra row of pins placed 
in front of the others. The pins per inch in the extractor should 
be at least five points ^ner than in the switch. Thus an extractor 
set with pins 42 per inch may be used with a 280 switch. Since 
the sorters are orften required to break the ends of the piece with 
the object of removing impurities, they are generally also provided 
with a touch-pin. 



Flo. 18. — Cotton’s ending machine. 
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The operation of sorting is as follows : The sorter places a tipple 
of machined flax, the root ends away from him, upon his hertli in 
front and to the left of him. He iinti[)ples the ends, and lifting 
off a piece, spreads the root end smoothly and evenly over his “ ten,” 
and grips it tightly close to the holder mark in his right hand, 
forefinger underneath and thumb on top, well si)read out, fan fashion, 
between the two. He draws it twice through his “ ten,” and 
then wrapping the piece around the fingers of his right hand, he 
catches the extremity in the fingers of his left, and wraps it loosely 
and without twist around his touch-pin. With a sharp and dexterous 
jerk the end is severed and laid beside his touch-pin, to be worked 
up with other ends into a separate bunch. He gives the root end 
one or two more blows upon the “ ten ” before finishing it upon his 
switch, concluding by nipping the end ” or lapping any loose fibres 
remaining in the extremity around the corner pins of his tool and 
thus pulling them out, taking care to support the pins and hold the 
fibre tightly close up to the hackle with the fingers of his left hand 
while so doing, lest either pins or fibre should be broken. Turning 
the piece upon his knee, he repeats the same operation with the 
top end of the piece, giving it additional work upon the switch, 
however, in order to work out any ‘‘naps” which may remain in 
the end. It takes some time for an apprentice hackler to learn how 
to .switch out the end ])roperly. It is done by a series of sliort, 
quick strokes, more easy to demonstrate than describe. The support 
whi(;h should be lent to the piece by the left hand placed close up 
to the hackle is of great inipoitance in preventing breaking of the 
fibre and an undue [)roportion of sorter’s tow. The sorter should 
hackle right u]) to the hand, that is to say, the forefinger of his 
right hand, which should be underneath, as wo have said, should 
touch the front row of pins in the tool every time he makes, a 
blow. If this rule be observed, the piece will be thoroughly 
opened from end to end. Having “nipped” the f.op end, 
the sorter puts a lap upon the piece, in the way described 
when dealing with hand-dressing, and builds it with others 
into one of several bunches, according to the quality he finds 
in it. 

It is a very general practice in the fine trade to number the flax 
upon the warp number prijiciple, that is to say, fibre supposed to be 
fit to spin a good 2o’s warp, for ^instance, is termed 25’s, and 
so (ui. Weft fiax classed on this basis will sj)in up on the basis 
of 40’s for lOO’s ordinary weft, and to higher numbers in pro- 
portion to lh«* square's of the warp numbers. » The bunches of fine 
and valuable fibre are w('ll worth the expense of being covered with 
paper or enveloped in a linen cloth to protect thew from the dust 
and light when put into the line store for a considerable time. The 
line store should be cool and dry, and kept as dark as possible, and 
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should be conveniently situated with regard to the preparing room. 
One or more clerks should be employed to weigh the machine tow 
and tipples, “ weigh in the sorters’ dressed line and tow, “ weigh 
out ” line to the preparing room, and post up the lot book and other 
books recording these weights, so that the average sort and yield 
of dressed line, together with its cost, may be made out whenever 
a “ lot ” is complete. 

The machine tows are usually divided into four numbers, 
1, 2, 3, and 4, the tow boxes being subdivided with that object. 
Taking the coarsest first, we have then the Roughing Tow, Nos. 
1, 2, 3, and 4 machine tow, and the sorters’ tow, their relative 
values being often in the ratio of 32, 35, 38, 40, 42, and 46. If the 
tow store is situated underneath the machine room, as it conveniently 
may be, the bales of tow may be thrown down through a series of 
trap-doors, according to its quality, and the labour of sorting the 
tow reduced to a minimum. In the tow store the various sorts of 
tow are mixed according to quality and price to obtain large blends, 
or lots of good average quality and colour. In making the mixes, 
the bales of tow should be oj)ened out and the tow spread in layers 
over the entire surface occupied by the blend. The tow being then 
taken “out of the face,” the dangers of “striped” and uneven yarn 
arc minimised. 

The quantity of dust given off in the roughing, machining, and 
sorting of flax, and in the hackling of hemp and jute, render a 
thorough ventilation necessary to the health of the workers in this 
department of the mill. Tlje dust given off is composed of earthy 
particles, of small pieces of woody matter, and of short fibres. In 
fine dust there is a high percentage of flinty particles, which have 
a particularly injurious effect upon the lungs. The ventilation of 
the hackling machine room is very difficult. Too strong suction 
below the machine may cause the fall and loss of fibres from the 
brush o> doffer. The author advises the use of underground suction 
ducts of about 100 square inches section, covered with movable 
covers, which can be removed for cleaning and permitting of frequent 
small suction openings. In addition, and in order to assure a 
plenum in the room and to replace the air which has been evacuated 
by pure air, either cold, hot or moist, according to the weather, a 
centrifugal blower should be used to blow fresh air through dis- 
tributing ducts placed overhead, and thus produce fine and well 
distributed downward currents of air, which will prevent the dust 
from rising and spreading, and cause it to settle and be drawn 
away. • 

Figure 19 shows a system of machine room ventilation which has 
been adopted In some continental mills. It will be seen that 
practically the whole machine is covered in, there being a dust 
chamber underneath the machine exhausted by the fan shown, wl^ich 
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expels the dust along a common flue connected in a similar manner 
with other machines. 

In the hand-hackling shoi)s (roughing, hand-dressing and^^oning) 
dust rises from the fibre as the workman pulls the handfuls through 
the hackle. The sim[)lest and best way of drawing oif this dust 
is that shown in Figure 20, a system now rendered obligatory by the 
English, French, and Belgian factory inspectors. It consists, as will 
be seen, in placing a suction duct behind the tow boxes and extend- 



Fk;. 19. — Machino-rooni ventilation (Huglo’s systeiii). 


ing the whole length of the row of benches. This duct lias an 
opening opposite each berth, through >vhich the dust is drawn down- 
wards and away from the mouth of the hackler. In order that the 
openings close to the fan may not draw too strongly whilst the 
others produce but little useful effect, it is* necessary either to 
diminish the section of the duct as it recedes from the fan, or to 
increase the size of the openings in proportion to their distance from 
the fan. 

The English law requires the exhaust draught in hand-hackling. 
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roughing, and sorting shops to have a minimum velocity of 400 feet 
per minute, and fixes at 50 square inches the minimum area of the 



Fio. 20.— The ventilation of hand-hackling sliop.s. 


exhaust openings opposite to each hackler. These openings should 
be covered with wire gauze or perforated y.inc, to prevent the passage 
of fibre. 



OHAPTEK III 

SLIVER FORMATION 

There are two ways of forming flax, hemp, and jute fibre into sliver, 
i.e, spreading and carding. The former is only possible when 
dealing with fairly long fibre in comparatively parallel order. The 
latter is applicable to both long and short fibre, whether parallel or 
entangled in the form of tow. When long fibre is carded it is said 
to be “broken up.” Carding is the cheaper process, and is the only 
one applicable to tow, while by reason of its cheapness and because 
it combines hackling and cleaning with sliver formation, it is gener- 
ally adopted for coarse cheap fibre, such as jute, low class flax, aloe 
fibre, etc. 

Figure 21 shows a jute breaker, as made by Messrs. Fairbairn 
Maepherson, Leeds, the type of card used for “ breaking up 
jute, hemp, and coarse flax. In the flax trade it usually goes 
by the name “Devil Card.” Such a card is often composed of 
a main cylinder of 6 feet face and 4 feet in diameter, strjking 
downwards, two pairs of workers and stripp.crs, one feed roller 
and shell, one doffer with drawing-oif rollers, and two tin rollers 
below the strippers. The eflective diameter of the workers is 

inches and of the strippers 12 J inches. The doffer is about 
15 inches, and the feed roller 10^ inches in diameter, ^he feed 
sheet rollers and the drawing-off rollers are both 4 inches in diameter. 
The action of this card is as follows : The fibre, spread as evenly as 
possible upon the feed sheet, is drawn in between the feed roller 
and the shell, being broken u[) over the edge of the latter by the 
downward blows of the cylinder pins. The latter carry the fibre 
forward to the first worker, the pins of which, set in the opposite 
direction to those of the cylinder, comb out, clean, and parallelise it. 
The workers make about 20 revolutions per minute, turning in a 
direction such that their pin points recede before those of the 
cylinder. The fibre which remains embedded in the worker pins 
is stripped off by the action of the stripper, which, making about 
130 revolutions per minute, strips the worker, andtis in turn itself 
stripped by the cylinder, which has a surface speed about five times 
superior to that of the stripper. The same cycle of operation takes 
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efre( 


L worker, produces a like 
if metal rollers extending 


Fig. 21.— Breaker card. Met if. 
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across its face, which, being closely set, seize the long fibre and 
deliver it in parallel order, in the form of a fleece, down the inclined 
condensing conductor to the delivery roller, which, being provided 
with a calender roller, compresses it and delivers it into a can in the 
form of sliver. The action of the tin rollers referred to, is to 
prevent long fibre being thrown from the strippers producing waste. 
The relative surface speeds of the rollers of the card are thus : 
cylinder 2470 feet per minute, feed roller 12| feet, workers 47^ feet, 
strippers 420 feet, dofter 85 feet, drawing-off roller 168 feet, and 
of feed sheet roller 11 J feet. The draft, being the relative speeds 


of feed and delivery, is thus 


168 
11 -5 


= 15 nearly. 


The setting of the 


card, or the distance of the various organs from each other and 
from the cylinder, is of great importance. Th,a- folio wing setting of 
breaker card corresponds with the usual practice in the jute trade : 


Shell to cylinder 
Feed roller to shell . 

„ „ cylinder 

No. 1 worker to cylinder . 
No. 2 „ „ . 

Strippers to workers . 
Strippers to cylinder 
Doffer to cylinder 
Doffer to drawing-oft‘ roller 


No. 

)> 

)t 

}t 

}f 

)f 

}f 


incli 

9 B.W.G 
16 „ 

12 ,, 

14 „ 

16 „ 

14 „ 

16 

I'n inch 


The rollers and cylinder are covered with beech “ lags ” or staves 
about 2 inch thick and 2 feet long. Thus in a 6-foot face card 
there are 3 rounds of staves on the roller, the number of staves in 
the round depending upon the diameter of the roller. The pins 
are inclined at various angles according to the duty of the roller. 
Thus the duty of the strippers being to carry the fibre, the inclina- 
tion of their pins to the surface is but 30 degrees, while the* inclina- 
tion of the others are often — cylinder 75 degrees, feed rollers 60 
degrees, workers 40 degrees, and doffer 35 degrees respectively. The 
pitc h or distancet apart of. the pins,. together with their total, length 
and wire No.jjind the distance .which they project from the woodfiji 
stock, may be taken as fpllows-ior a jnte-bxeaker card : 

j Cylinder 
I Feed roller 
1st stripper 
1st worker 
2nd stripper 
2nd worker 
Doffer . 


A 

S 

7 

Td' 

i 

rV 

f 

iV 


Pitch of pins, 
inchx I inch 


1 

2 

iV 

i 

7 

TF 

§ 


PlHS. 

1 ' inch X 12 KW.G. 


u 

u 

u 

H 

H 


X 12 
X 1? 
xl3 
X 13 
X 13 
X 14 


Length out. 

-ns inch 
r? 

H 
] 

4 


1 

4 

.15 

8 
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Jute breakers of this sort are sometimes provided with two 
doffers instead of only one. For some classes of work, such as, 
sacking w«efts, for instance, an up striker breaker card is preferred" 
by spinners. In this make of card the feed is below the level of 
the centre of the cylinder, while the workers and strippers are upon 
the top of the card instead of being below it, as in the down striker 
card. Figure 22 shows a finisher card for jute, as made by Messrs. 
Fairbairn Macpherson, Leeds. It is fed with sliver furnished by 



Fig. 22. — Finisher card. ^ 


the breaker card shown in Figure 21. These slivers may either be 
wound in rolls or laps or fed from cans. They pass to a pair of 
porcupine feed rollers or shell feed, the fibre being then carried 
round by the cylinder as before, and carded by a series of pairs of 
workers and strippers, before being deposited upon the doflfer, from 
which it is stripped by^ rollers and condensed into a sliver. 

Suitable speeds, settings, and covering for a card of this descrip- 
tion are the follojjring : 

Draft . . . . .14. 

Speed of cylinder . . .185 revolutions. 
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Speed of Nos. 1 and 2 strippers, 145 revolutions per minute. 

„ Nos. 3 and 4 „ 175 „ „ 

„ Nos. 1, 2, 3, and 4 
workers 

Diameter of strippers . . 12 and 10 inches. 

„ workers . . 8 inches. 

„ doffer . . 15 „ 

„ drawing-off roller . 4 

Tlic feed roller may be inch from the shell, and the shell 

I inch from the cylinder. The feed roller may he distant from the 
cylinder, 10 B.W.G. ; first worker, 14 B.W.G. ; second, third, and 
fourth workers, 16 B.W.G.; strippers, 16 B.W.G.; and doffer, 
14 B.W.G. The distance between workers and strip[)ers should he 
equal to 16 B.W.G. ; and between the doffer and drawing off roller, 
10 B.W.G. 

Spe('ifioation of Clothing. 



^itcli of 

No. of 

Total 

Leiigtl) 


Pins. 

Wire. 

Lon^tli. 

out. 


Inch: 

B.AV.O. 

Inch. 

Inch. 

Cyliadci 

Feed rollei- . 

I'o. ^ iV. 

1.5 

1 


4 X M 

11 

n 


1st ttud ‘2iid stiippiTs 

iV X , V. ! 

14 

n 


aid and 4th ,, 

4 X 

1.5 

n 

■.V? 

1st and 211(1 workers 

4 X 1 

14 

H 

r> 

1 n 

ard and 4tli ,, 

5 w ^ 1 

1 1 1 

15 

U 

n 

1 rt' 

Doffer . 

rVxJ ! 

16 

1 



The sliver lap machine required to form the breaker^, sliver into 
la[)s or rolls of a given length, to feed the finisher card, consists of 
a framing carrying the gearing necessary to drive the bobbin at a 
variable speed according to its diameter, the bell machanism for 
determining the length of sliver in the lap and a calender roller 
for compressing the \a\\ The bobbin or tube upon which the lap 
is formed is driven through intermediate gearing by a friction disc, 
about 28 inches in diameter, driving a bowl sliding upon a vertical 
shaft. Upon the upper extremity of the vertical shaft is keyed a 
bevel pinion of say sixteen teeth driving a hovel wheel of sixty teeth 
working upon a stud. Compounded with this latter wheel is a spur 
pinion of twelve teeth gearing into the bobbin wheel of eighty- 
four teeth. As the bobbin increases in diameter tfie calender roller 
is forced upwards, carrying with it the rack and sliding friction 
bowl, which is thus brought nearer to the centre of the friction disc, 
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and is thus driven slower and slower as the lap increases in diameter, 
the surface speed of the latter remaining constant, however, the while. 
Figure* 23 shows a breaker finisher card, as made by Messrs. 



Fair bairn Macphcrson, Leeds, with two doft'ers, 8^ pairs of rollers, 
and drawing head, designed to break up and card in one operation 
jute, flax, and coarse tow, etc. This is a full circle down striker card 
with porcupine or shell feed. The doffers are stripped by quickly 


Fio. 23. — Tow finisher card. 



44 


MODERN FLAX, HEMP, AND JUTE 


vibrating knives, and the fleece drawn off each in three sections 
through trumpet-mouthed conductors by drawing olf rollers. The 
three slivers from the top doller pass down at the hack of the 
drawing olf rollers of the lower dolfer, and unite with the three 
slivers produced by the latter. The three combined slivers are then 
drawn along a sliver plate by the feed roller of a drawing head, 
pass through tlie gills of the latter, are drawn out, doubled together, 
and delivered in a compressed sliver into a can. The.. duty. oL, the 
drawing-head, which will be more fully described when dealing with 
drawing, is. to parallelise the fibres and reduce the weight of the 
card sliver, while giving it more strength. 



Fig. 24. — Hopper card feed. 


The ordinary finisher card for flax and hemp tows is similar in 
design to the card just described. It is fed by hand or by an 
automatic hopper feeder. Figures 24 and 25, as used in the woollen 
trade. The regularity of the sliver produced depends upon the 
evenness of the feed. Inequalities upon the feed sheet arc re- 
produced in the sliver. The best way to obtain level sliver is to 
spread handfuls of equal weight evenly ovpr equal areas of feed 
sheet. To produce this result the carders are provided with a beam 
and scale to weigh the laps of tow, while th (4 feed sheets are 
divided out into areas, say 2 feet by 3 feet, over which the 
operative is required to spread the lap evenly. Automatic feeders 


SLIVER FORMATION 


45 


with beam and scale, and periodically opening bucket, do not as a rule 
produce regular sliver, although their great defect is minimised by 
causing tho bucket to deposit its lap diagonally across the feed sheet. 
Long fibre and unequal charging of the hopper likewise tend to 
interfere with the proper weighing of the laps. 

The cotton trade system of feeding cards by means of laps 1‘as 
recently been adopted in one section of the flax-spinning trade. 
The tow is formed into a sheet, which is in turn rolled into a lap 
in a machine called a “lapper.” This machine is hand-fed, the 
material being heavily spread upon a feed sheet, and delivered to a 
shell-feed roller, from whence it is struck by a rapidly revolving 
beater, and deposited upon a travelling lattice, which carries it 
forward to a set of rollers, by which it is compressed into a firm 
sheet and lapped upon a lap rod or roller until the lap attains a 
diameter of about 18 inches. The lap is then doffed and conveyed 
to the card, upon the feed sheet of 'which it is placed side by side 
with another similar lap, both unrolling themselves with the 
forward motion of the feed-sheet, the material thus passing in a 
continuous sheet to the feed rollers. 

Following will be found details as to suitable speeds, settings 
and coverings for two double doffer 6 feet by 5 feet finisher cards, the 
first suitable for forming flax and hemp tow into sliver for coarse 
numbers, and the second suitable for treating the finest and most 
expensive tows for fine numbers. 


CovKRrNo Foa Coarse Finisher Card. Lap 7 Oz., on 600 Inches. 

Draft, 11. 



Pitch of 

1 No. of 

Lengtli 

Diameter j 
of lioller, ' 


Pins. 

I Wire. 

out. 

Unclothed. 1 


Per inch. 

B.W.( 

Inch. 

Inches. 

Cylinder 

H 

16 

1 

60 

Feed rollcis 

2x5 

13 

1 

n 

Feed strmper 

2x5 

13 

5 

10 

1st 

3 X 5 

14 


10 

2nd 

3x5 

14 


10 

3rd 

3x6 

15 

1 ff 

10 

4tli 

3x6 

15 

6 

10 

5tli 

3k7 

16 


10 

1st worker 

2x4 

13 


8 

2nd ,, 

2x5 

13 



3rd „ 

3x4 

14 



4th ,, 

3x6 

15 



nth „ 

3x6 

15 



Top d offer 

3x7 

16 


14 

Bottom doff( 

3x8 

17 


14 
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The space between the cylinder and the top feed roller should 
be equal to 15' B.W.G. ; bottom feed, 9 B.W.G. ; feed stripper, 
13 B.W.G ; first stripper, 14 B.W.G. ; second, third, and fourth 
strippers, 15 B.W.G.; fifth stripper, 16 B.W.G.; first worker, 11 
B.W.G.; second, third, and fourth workers, 12 B.W.G.; fifth 
worker, 13 B.W.G.; top dofler, 15 B.W.G.; bottom doffer, 16 
B.W.G. The bottom feed roller should be 14 B.W.G. distant 
from its stripper; the first worker, 15 B.W.G. from its stripper; 
and the remaining workers, 16 B.W.G. from their respective 
strippers. 

CovKKiNG Foit Tine Finish icii Caro, fed with 2-Oz. Lats on GOO Sq. 

Inches. 


Cyliiidor 
Feed lollcrs . 

Feed strip|)(T 
1st ,, . 

•irid and 3r(l stripper 
4 til stripper . 

5tli ,, 

Gth ,, 

7 til „ . 

8tli ,, 

Otli ,, 

1st worker . 

2iid ,, 

3id and 4tli iNorl'Cer 
5th worker . 

Gth ,, 

7tli ,, 

8tli ,, 

9 th ,, 

Top do tier . 

Mottoni dolTcr 


i 


Fins per , 

No. of 

Leiigtli 

Diameter 

Inch. 

Wiiv. 

out. 

of Holler . 

Per Inch. 

B.W.d. 

Ineli. 

Inehes. 

7 

19 

i- 

GO 

3 X G 

15 


21 

3 X G 

IG 

1 

5i 

3 X / 

IG 

iV 


3x8 i 

17 

I'V, 

5.\ 

3x9 I 

18 

:i 

1 (. 


\ X 9 j 

19 

:i 

1 


4x10 1 

19 

.-1 

1 t. 

5 A 

5x9 ; 

20 

■1 

1 <• 

5x10 , 

21 

A 

H 

5x12 

22 1 

1 n 

5 A 

3x5 ; 

15 

ITT 

4A 

3 X (> ' 

IG i 

,'t 

1 »T 

4 A 

3 X 7 

16 

i 


3x 8 

17 

I'tT 

H 

4x7 

18 

1 »T 

U 

4x 8 

19 

I'V f 


5x 9 

20 


u 

5x10 

21 

‘1 

1 (1 

u 

5x10 

21 

M 

1 (T 

14“ 

5x12 

22 

;i 

1 a 

14 


The top feed roller should be distant from the cylinder a 
distance equal to 18 B.W.G. ; bottopi feed roller, 12 B.W.G. ; feed 
and first strippers, 18 B.W.G. ; other strippers, 19 and 20 B.W.G. ; 
first worker, 14 B.W.G. ; second and third workers, 15 B.W.G. ; 
fourth and fifth workers, 16 B.W.G. ; sixth and seventh workers, 17 
B.W.G.; eighth and ninth workers, 18 B.W.G.; top doffer, 20 
B.W.G. ; bottom doffer, 22 B.W.G. The feed stripper may be 
20 B.W.G. distant from the bottom feed roller, and the remaining 
strippers, 21 B.W.G. from their respective workers. 
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The cylinder is usually run at a surface speed of about 3000 feet 
per minute, the strippers at 570 feet, and the workers at 15 feet. 
These speeds will give good results with Baltic tows. Whem 
working nappy tows, it is often advisable to run the strippers com{ 
paratively fast, as they throw off impurities in proportion to theirl 
speed. Slow workers give more work to the material, while theyi 
produce more work. A large cylinder pinion, causing the workers! 
feeds, and doffers to turn quickly, runs the material quickly througm 
the card, and puts it into sliver without much waste or cleaning. ^ 

As regards the (quantity of work which can be got off* cards of 
various descriptions, it is usual in the jute trade to pass about 
7000 lbs. per day of ten hours over a jute breaker, while one jute 
breaker supplies two finishers. The same figures may be tak(‘n to 
apply to breaker and finisher cards for hemp tow rope yarns. The 
weight put through flax tow cards per day of ten hours varies from 
250 to 500 lb. according to the weight of the sliver and the numbers 
to be s])un. The weight of a 500 yards can of sliver suitable to be 
prepared for 35’s to 60’s lea yarn should bo alone 7J lbs,, 15 lbs. 
for 20’s lea, and 30 lbs. for lO’s lea. 

As makers of card clothing, Messrs. Henry Taylor & Sons Ld. 
of BelTasBliave studied the subject for years, and have been largely 
instrumental in bringing forward the adoption of a shorter pin. 
A short pin has the advantage over a long pin, in that the fibres 
being carded are kept upon the surface, and do not sink into the 
spaces between the pin-point and the wood to the same extent as 
with a long pin. Neither can impurities accumulate in these 
s[)aces, all “shive” and Avoodly matter being compelled to fall 
into the card pit. The uicreased stiffness of a short pin further- 
more diminishes the danger of “turned pins,^’ and enables the rollers 
of the card to be more closely set to the cylinder, giving better 
carding. 

Figure 25 shows a single doffer card of German make specially 
constructed to work short fibre. As it will bo noticed, it is 
provided with endless bands or travelling aprons to carry forward 
the weak slivers from the drawing-off rollers to the drawing 
head. 

The calculations connected with the card are those which 
concern the sliced of workers, cylinder, and strippers, and the 
so-called draft of the card, or the ratio between the speeds of feed 
and delivery. The sjieed of tlm card cylinder may be found from 
that of the line shaft by multiplying the speed of**the latter by 
the diameter of the ilrnm which it carries, and dividing by the 
diameter of the pulley upon the card cylinder axle. Thus, suppose 
that the line shaft makes 150 revolutions per minute, and has 
upon it a drum 30 inches in diameter driving a pulley 24 inches 
in diameter upon the axle of the card cylinder, the speed of the 




Fig. 25. — Spe< ibre -d with h' 
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latter will then bo 


150 X 30 
24 


= 187*5 revolutions per minute. If 


the diameter of the card cylinder be 61 J inches over the points of the 

. .t. r ^ -111. 1^7*6 X 61*25 X 3-1416 

pins, the surface speed of the latter will be = 


3006 feet per minute. 

The strippers are driven by a belt from another pulley, often 
called the ‘‘ fancy pulley,” keyed upon the cylinder axle. If . this 
latter be 18 inches in diameter and the pulleys upon the stripper 
axles 12 inches in diameter, the speed of the strippers will be 


187*5 X 18 
12 ' 


28 1 revolutions per minute. 


Their surface speed may 


be found in exactly the same way as was that of the card cylinder. 
The workers are driven by gearing from the cylinder pinion keyed 
upon the opposite extremity of the cylinder axle from that which 
carries the pulleys. Their speed may be calculated as follows : 
Suppose the cylinder pinion to have 36 teeth, first stud wheel 130 
teeth, first stud pinion 35 teeth, second stud wheel 136 teetJi, worker 
change pinion 50 teeth, and worker wheels 72 teeth, the speed of 

the latter will be — = 9*2 revolutions per 

minute. 

Both the feeds and dofFers are driven from the cylinder pinion, 
so that it will be seen that the use of a large cylinder pinion causes 
the material to be run quicker through the card, resulting in less 
carding, the speed of. the card cylinder remaining the same. In a 
similar manner a small cylinder pinion produces better Warding. 

The gearing between the feed and delivery rollers of the card 
comprises the feed roller wheel of say 75 teeth, doffer pinion of 35 
teeth, doffer wheel 135 teeth, and delivery roller pinions of 25 

75 X 135 

teeth. Xhe delivery rollers therefore make 11*6 revolu- 

tions for one of the feed roller. The diameter of the feed roller 
being 3J inches and that of the delivery roller 4 inches, their 
relative surface speeds are as 1 : 14*3 nearly — 14*3 being the so- 
called theoretical draft of the card proper. 

Having devoted considerable space to the question of sliver 
formation by means of the card, we will next deal with the 
formation of sliver from long parallel fibres by means of a spreader 
or spread board. 

Figures 26, 27, and 28 give views pf three sorts of spreaders, 
the two latter differing lilerely in details. Figure 26 is what is 
known as a comj^ined hacklef'^^d spreader, constructed on Good's 
principle, intended to turn the lortg^,and undressed s tricks of Manila, 
Sisal, New Zealand, Russian, and Indian hemps into sliver, giving 




Fig. 26.— Combined hackler and spreader, breaker, or dressing machine for Manila, New Zealand, Russian, and Indian hemps. 
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the fibre a slight opening and straightening at the same time. The 
strides of fibre are laid endwise upon a feed sheet in the rear of the 
machine^ and not shown in the figure, spread fiat as far as possible, 
and caused to overlap each other, forming one continuous sliver, 
which is drawn into the machine by the feed rollers. It may be 
seen, upon close examination, that the machine has two chain sheets 
of gill bars, the first, into the teeth of which the fibre is pressed by 
a lantern roller as it leaves the feed rollers, travels at a slightly 
greater surface speed than that of the feed rollers, which are fluted 
and pressed together by means of springs. The second sheet of 
gill bars has a surface speed 5 to 11 times greater than that of the 
first sheet, so that, while the long fibre is held by the feed rollers 
and the teeth of the first sheet, it is combed or hackled, and the 
fibres straightened and parallelised by the teeth of the second or 
hackling sheet. A second lantern roller, shown in the figure, keeps 
the fibre well down in the pins of the hackling sheet, so that it 
cannot rise and escape being thoroughly opened. Carried forward 
by the hackling sheet, the fibre is then caught by heavily weighted 
and fluted drawing rollers, which have a greater surface speed than 
the hackling sheet, so that the fibre is consequently drawn through 
the teeth of the latter and still further parallelised. A tapered 
conductor between the drawing and delivery rollers condenses the 
web of fibre into a wide sliver, which passes into a large can or box, 
or is coiled by hand upon the floor. 

The elevated reservoir seen abovro the feed rollers contains 
heated oil, which is allowed to drop continuously and evenly over 
the fibre as it enters the machine. Hard fibre, such as Manila and 
New Zealand hemp, becomes much more pliable and works better 
through the gills if it is slightly lubricated. Cheap mineral oil of 
fair body is what is generally used. A very good automatic oiling 
arrangement consists in a plain oil roller, the Avidth of the gill sheet, 
partly submerged in a trough of oil, Avhich should be kept filled up 
to as nearly as possible the same level. The oil roller is turned by 
a rope and pulley from another pulley connected by gearing with 
the feed roller, and carries round with it a thin film of oil, which is 
scraped off by an edge pressed against the surface of the roller, and 
runs down an inclined and grooved plane, dropping evenly upon 
the fibre in the slow sheet. The feed of oil is thus regularly dis- 
tributed, and stoj^s and starts with the machine. The chief 
particulars of a combined hackler and spreader of this sort, 
suitable for forming sliver to be prepared for binder twine or rope 
yarn, arc as follows Pitch of gill bars, inches ; width of gill 
(one row of teeth), 23 inches ; 28 teeth in the row ; teeth project 
6 inches from the bar; speed of the slow sheet, 16 to 32 feet per 
minute; speed of the quick sheet in feet per minute, 175; 
suitable drafts, 10 to 20 ; rate of delivery, 200 feet per minute. 
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The spreader shown in Figure 27 is of the screw gill type. It 
is a heavy, long-reach machine suitable for the formation of slivers 
from leng hemp of medium fineness. It has two rows of gills 
per delivery, and two deliveries or four rows of gills in all. 
The spreaders spread the stricks of fibre lengthwise upon the 
four endless leather bands upon the feed table, the ends over- 
lapping each other so that the sliver may be continuous and as 
regular as possible. The sheet leathers deliver the fibre to the 
feed rollers, after passing through which it is “pinned” by the 
gills as the fallers rise close up to the “ nip ” of the feed rollers. 

The fallers, as depicted in Figure 29, are thin but deep bars, 
extending parallel with the feed rollers and resting at the ends 
upon top and bottom slides, the ends themselves being formed to 
work in the square threads of revolving screws, by means of which 
tliose upon the top slide are moved forward from the feed rollers, 
and those upon the bottom slide in the opposite direction. The 
bottom screws are coarser, since they are only employed to conduct 
the fallers back again to the feed rollers, where they are raised by 
a tappet into the top screw and on to the top slide, when they 
conduct the fibre forward to the boss or drawing roller, and are 
then knocked down by another tappet into the bottom screw and 
on to the bottom slide, there to repeat the motion. Guides are 
provided at each end of the slides to regulate the rise and fall of 
the bars front and back. The back end of the top slide is shaped 
to work in a groove in the faller end, to assist in keeping the latter 
in position. The guard or guide at the front works in the same 
groove with the same object. Wear and tear of the fallers and 
slides, entailed by the fall of the former, is minimised by the use 
of levers, actuated by the screws, or by an eccentric shaft, which 
receive the faller as it leaves the top slide and deposits it upon the 
lower. The slides of the spread board are usually inclined from 
back t^) front, to give the necessary height for a can at the front 
and a convenient height of table at the back. The fallers are of 
wrought iron with steel ends, the brass stocks of the gills being 
riveted on by rivets passing right through the faller. The .ftuxfacie 
^eed of the topTallej^ is from 2 to 5 per cen.t. greater than that of the 
feedxollers, for the. purpose, olkceping tha.sliver tight andiacilitating 
thjCQuSh- and through pinning. Nevertheless with coarse material 
it is often -found necessary tg place, an ii^on rod between Jhe nip of 
the feed rollers and the rising point of the fallers, ^to insure the 
proper pinning of the fibre. 

The drawing rollers, ..with a surface speed fifteen to thirty times 
that, of the -feed rollers and fallers, draw the fibre through the gills, 
hackle and parallelise it. The comparatively light slivers issuing 
from the drawing rollers pass through diagonal slots in a doubling 
plate and are doubled together, two into one, in this particular case. 
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and pass through a conductor to the delivery rollers, which deposit 
the sliver in a can. For heavy lyork the drawing roller is usually 
scored, to give it increased gripping power. The large ‘pressing 



rollers are either of wood or leather, the latter when placed on edge 
forming a very good roller for very coarse work. For large wooden 
rollers, there is nothing to equal mahpgany, or a sort of sabica called 
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** watered wood,” although the fij*st cost is very high, Pressuye. is 
applied to the axlps of the pressing rollers by means of hangers, 
compound levers, and weights. The conductors behind the feed 
and delivery rollers are in two pieces, and fixed at the required 
distance apart by means of screws. In this class of machine the 
front roller conductors are usually in one piece, and attached by set 
screws and steady pins to a bar running behind the roller. The 
front portion of the conductor is circled to half surround the boss 
roller, the toe projecting right into the nip of the rollers. The top 



Fig. 29.— Fallcrs, gills, push bars, and card staves. 


face of the conductor is hollowed out to .correspond with the curve of 
the largest pressing roller to be worked. The maximum diameter of 
pressing roller which can be used depends upon the height of the U^s 
or supports which receive the ends of the axle upon which each pair of 
rollers is rigidly fixed. Brass or cast-iron washers should be used, to 
prevent the ends of •the revolving axle from wearing the U's. The 
point of contact of the pressing roller with the boss should be slightly 
in advance of the centre, and the angle of the slides in the U’s such 
that the line of pressure passes through the centres of both rollers. 

The way to calculate the pressure exerted upon the rollers^ by 
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the levers and weight is as follows : Suppose that compound levers 
be employed, one with a weight of 20 lbs. attached to a point 
36 inches from its fulcrum, and compounded with another by means 
of a link pivoted at a point 3 inches from the fulcrum of the first 
and 24 inches from the fulcrum of the second, the spring-wire ” 
which unites the hanger to the lever being attached at a point 
2 inches from the, fulcrum of the latter, the pressure upon the 
bosses, as usually calculated, and neglecting the weight of the 
levers themselves and the angle of the “ spring- wire,” is then 


20x36x24 
— 372 “- - = 2880 lbs. 


Rubbers are used to prevent loose fibres from lapping round 
any of the revolving rollers between which they pass. In heavy 
i pachinpir v of this sort they are generally of the “ dead ” type, 
a block of wood lined with felt pressed against the roller by means 
of a weighted lever or springs. 

The draft of the spread-board is produced by the greater surface 
speed of the drawing roller as compared with that of the feed 
roller. It is calculated as follows : Suppose the feed-roller wheel 
to have 60 teeth, stud pinion 32 teeth, stud wheel 120 teeth, back 
shaft pinion 30 teeth, draft change wheel 80 teeth, and boss roller 
wheel 40 teeth ; the diameter of the boss or drawing roller is 
4 inches, and that of the feed roller 3 inches ; the surface speed of 

delivery is therefore . ^ _ 2 O times as groat as that of 


the feed, consequently the draft of the sineader is 20. Figure 28 
shows a flax-spreader with six leathers and one delivery as made 
by Messrs. Fairbairn Maepherson, Leeds. It diflers merely in 
details from that already described. The dials seen at the back 
and front of the machine are there to regulate the weight of 
the sliver by compelling the spreader to put a given weight of 
material into a given length, the regularity with which fhe does 
so, however, depending uj)on her application and diligence. The 
dials over the rear of the table are those of two SalteFs spring 
balances, graduated up to say 20 lbs. The dial seen at the front of 
the board is graduated in a similar manner to those of the balances, 
but the hand is actuated by gearing from the delivery roller. If 
20 lbs. of fibre is put in each of the scales when the hand of the 
geared dial points to 20, all three djals will be alike. The board 
being started, the spreader must endeavour to keep them alike by 
spreading the fibre evenly, taking it from the scale and reducing 
the weight indicated by the dial as fast as tho geared hand moves 
round backwards from 20 to 0. The 40 lbs. of fibre may thus be 
formed into any length of sliver as the weight of the rove or yarn 
may require, by changing a pinion which governs the speed of the 
geared dial hand, the delivery remaining constant. 
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The clock system of spreading is by no means general. Many 
mills adopt the “ set ” system of regulating the weight of the rove 
or yarn. •It will be fully explained in our next chapter. It is now 
merely necessary to say that the spread-board is provided with a 
bell motion, which rings every time a certain length, 500 yards for 
instance, is delivered into the can. The production of cans of 
sliver of given weight is left to the skill of the spreader, who with 
constant practice can hit off the weight very correctly. The arrange- 
ment of the bell motion may be as follows : A single threaded worm 
on the end of the delivery roller drives a worm wheel of 37 teeth, 
upon the pap of which is another worm, driving a bell wheel of 39 
teeth. For one revolution of this boll wheel, then, the delivery 
roller makes 39 x 37 = 1443 revolutions. If its diameter be 4 inches 


and its circumference consequently 4 x 3*1416 = 12’5664 inches, 

1443x 12*5664 ^ , v 

= 540 yards nearly, will be delivered for each revolu- 


tion of the bell wheel. 


Here are the particulars of several spreaders suitable for coarse, 
medium, and fine work. 

Particulars of a spreader for forming long hemp of medium 
fineness into sliver to be prepared and spun into rope yarn, etc. : 
Rows of gills, 4 ; deliveries, 2 ; length of reach, 48 inches ; pitch of 
screw. If inches; breadth of conductor, 7 inches; breadth of gill, 
8 inches ; pins per inch in gill, 2. 

Next, for preparing jute long line to be spun into from 12 to 
8 lb. yarn : Rows of gills, 4 ; length of reach, 40 inches ; breadth 
of gill, 7 inches ; breadth of conductor, 6 inches ; length of pin in 
gill, 2^ inches ; pins per inch (2 rows), 3 ; pitch of screw, 1 inch. 

For preparing flax, j'nte, and hemp long line for from 5^s to 
lO’s lea yarn : Rows of gills, 4 ; deliveries, 1 ; length of reach, 
40 inches; breadth of gill, 6J inches; breadth of conductor, 

5 J inches#; length of pins in gill, 2^ inches ; pins per inch (2 rows), 
4 ; pitch of screw, | inch. 

For forming flax, hemp, and jute long line into sliver to be 
prepared for from lO^s to 16*8 lea yarn: Rows of gills, 4; length 
of reach, 38 inches; breadth of gill, 5 inches; breadth of con- 
ductor, 4 inches ; length of pin, 2f inches ; pins per inch (2 rows), 

6 ; pitch* of screw, | inch. 

For preparing flax and hem^p long line for from 18’s to 25*s lea 
yarn : Rows of gills, 4 ; length of reach, 38 inches ; breadth of 
gill, 4 inches ; breadth of conductor, 3 inches ; length of pin, 
2 inches ; pins per inch (2 rows), 8 ; pitch of screw, | inch. 

For forming flax long line into sliver for from 30^s to 50*s lea 
yarn : Rows of gills, 6 ; length of reach, 36 inches ; pitch of 
screw, J inch ; breadth of conductor, 2 J inches ; breadth of gill, 
3J inches; length of pin, 1^ inches; pins per inch in gill, 10. 
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For preparing flax long line for^ from 50’a to 80^s lea yarn : 
Rows of gills, 8 ; length of reach, 30 inches ; pitch of screw, J inch ; 
breadth of conductor, inches; breadth of gill, 3J inclfes; length 
of pin, inches; pins per inch in gill, 15. 

For forming flax long lino into yarn from 80^s to 120’s lea; 
Rows of gills, 6 ; length of reach, 28 inches ; pitch of screw, 
f inch; breadth of conductor, inches ; breadth of gill, 2^ inches; 
length of pin, inches; pins per inch, 20. 

For preparing flax line into yarn from 120*s to 250's lea : Rows 
of gills, 6 ; length of reach, 20 inches ; pitch of screw, f inch ; 
breadth of conductor, ^ inch; breadth of gill, 1^ inches; pins per 
inch, 36 ; length of pin, 1 inch. 

Although spread-boards of this description are still in use, a 
system known as the “heavy spreader’* system has of late years 
made much headway owing to the saving in labour which its use 
entails. The system consists in spreading the pieces whole upon 
the leathers of a coarse spread-board, and afterwards reducing the 
heavy sliver thus obtained to its proper grist by drafting and doubling 
upon a doubling frame. Only about one-third the usual number 
of spreaders are required to carry out this system, so that the cost 
of labour is considerably reduced, while it is claimed that better 
work is obtained through the spreading of the hackler’s pieces whole, 
without the usual sub-division and consequent tossing of the fibre. 

Here are particulars of a coarse spreader to carry out this 
system in preparing for yarns of 40’s to 120’s leas per lb. : Rows of 
gills, 4 ; length of reach, 36 inches ; width of gill, 8 inches ; width of 
conductors, 6^ inches; pins per inch, 12; length of pin, 2 inches; 
pitch of screw, | inch ; length of bell, 500 yards. 

Good work may be produced when the sliver weighs about 
22 lbs. per 500 yards. 

The production of a sliver uniform in weight and grist from 
yard to yard depends entirely upon the method of spreading. The 
degree of uniformity is inversely as the size of the pieces, and 
directly as the amount by which these pieces overlap each other. 
The smaller the pieces the more closely together must they be 
spread to produce a sliver of given weight, and the leveller that 
sliver will be. Tiun places, if not actual gaps in the sliver, will 
always be present if the draft upon the board be too long' or if the 
pieces be not sufliciently closely spread. S hort fibre _requj[^:iea_a 
short draft, while longer fibre will stand a longer one. Suppose we 
observe a board upon which 16-inch cut line is being spread. Being 
cut line, the fibres composing the piece are of more uniform length 
than uncut fibre, and for this reason, and for the purpose of demon- 
stration, we may consider the pieces as single fibres. The spreader 
overlaps the pieces, leaving, say, 2 inches from point to point of 
each. The pieces composing this ,hand-formed sliver are presented 
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to the drawing rollers in the same relative position as spread, Sup' 
pose that the point of one piece is just caught in the nip of the 
drawing rdllers— the draft being 20, while the succeeding piece is 
moving forward the 2 inches which it has to travel before being 
caught by the rollers, the preceding piece has been drawn forward 
twenty times that distance, thus forming a gap in the sliver. Had 
the fibre been longer or the draft shorter, the second piece would 
have been caught before the first bad entirely disappeared, and a con- 
tinuous and more uniform sliver would have been produced, This 
shows, on an exaggerated scale, what really takes place in practice. 
Even in cut line, unless it be sheared through, the fibres are not 
really of the same length, consequently they are each caught in the 
nip at a different instant and drawn forward to correspondingly 
advanced positions, thus forming an elongated and consequently 
attenuated sliver. 
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LINE AND TOW PREPARING 

A SLIVER having been formed, whether from long fibre or “long 
line,” or from short fibre or tow, the next process consists in 
repeatedly doubling together a number of these slivers in order to • 
increase their evenness or regularity, drawing them out the while 
in order to reduce their bulk or grist preparatory to spinning them 
into yarn. This drawing out and doubling is done upon drawing 
frames, which differ slightly in details but are the same in principle. 
The different sorts of drawing frames are link or chain drawings, 
slide or push-bar drawings, circular and rotary drawings, and screw 
gill drawings. The four former are used almost exclusively for hemp 
and jute, and the last for all three fibres, but principally for flax. 
The screw gill box arrangement is undoubtedly the most perfect 
mechanically, and will give better results as regards levelness in the 
yarn, owing to the fallers rising and falling quite close to the feed 
and drawing rollers, and in a perpendicular position, giving direct 
penetration to the gills. The advantages of the link, circular, 
rotary, and slide drawings are the greater speeds at which they may 
be run ; consequently they reduce the cost of production and give 
sufficiently good results when dealing with a cheap mg,terial such 
as jute. With an expensive fibre, such as flax, being prepared for 
fine yarns, it is not worth while reducing the cost of production in 
this way, the object being to produce as perfect a yarn as possible. 
Two hundred drops of the faller per minute may be considered a 
maximum speed for the ordinary screw gill arrangement. Higher 
speeds than this result in excessive wear and tear upon ttie ends of 
the slides and cams, and frequent .stoppages owing to stuck fallers. 
Slower speeds are to be recommended, both on account of the quality 
of the work turned off and on account of the longer life of the 
machinery. » 

The recent invention of a patent disc earn or wyper, combined 
with a front steel spring, has made it possible to attain a much 
higher faller or bar speed in screw gill boxes. No- back spring is 
necessary when the disc. cam is used, the face of the disc keeping 
* ^ ■ 
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the bar in’ position during its rise on to the top slide. The disc cam 
is made of one piece of steel and fixed on to the body of the bottom j 
screw. Tlie advantage of the patent front spring is that it is more 
sensitive than the old spring, and guides the bar, at the drop, more 
easily into the bottom screw, thus saving wear and tear. Tha author 
has-seema frame fitted with this arrangement make over 30Q drops 
of tlie faller per minute and work quite smoothly. 

In the jute trade 350 drops of the gill bar per minute is con- 
sidered a fair speed for a push-bar drawing. At this speed a 
two-headed drawing will take sliver produced by a finisher card 
producing 35 cwts. per day of 10 hours. The working of the screw 
gill arrangement has been previously described in connection with 
the spreader. 

The gill bars of the circular drawing still in use in the jute 
trade work as follows : Between the drawing and retaining rollers 
, there is a barrel with deep gun-metal flanges or ends, in which a 
number of slots are cut in an almost radial direction. Into these 
slots the entls of the gill bars pass freely, projecting on the other 
side into a cam-shaped groove, which, while the barrel revolves, 
determines and directs their movements as they are carried round. 
The shape of the groove is so arranged that the gills rise fairly 
perpendicularly and close to the feed rollers, and approach fairly 
close to the nip of the drawing rollers. 

In the push-bar arrangement the bars are raised and lowered in 
the teeth of wheels, of about 17 teeth, keyed upon two parallel 
shafts. The rear gill-bar wheels raise the bar and push it on to 
a horizontal slide, along which it is impelled by the bar behind 
until it slides into the teeth of the front gill-bar wheels and is 
lowered on to the bottom slide. The opposite ends of alternate bars 
have crank-shaped lugs or pieces attached to them, which, while the 
round of the bar is in the teeth of the gill-bar wheels, are guided in 
an outside groove, which controls and renders perpendicular the 
ascent and descent of the gills. In Gamble’s patent push-bar 
arrangement, in order that the gill bars may be controlled into the 
required angle during their ascent and descent, the ends of the bars 
are made flat or oval, and are more or less twisted. Special guides 
act j^rogressively along the twisted surface, and coming in contact 
with dilferent portions of it turn the bar into the required position, 
and keep it there while the rise and fall takes place. 

The rq^^ drawing is now in very limited use, and that in only 7 ^, 
a_ smaR' portion of the jute trade. The gills, resembling the 
porcupine feed roller of a card, are fixed upon a shaft placed close 
up to the drawing roller. Sometimes the rotary gill is double, a 
second porcupine roller being placed over and parallel to the first, 
and the sliver drawn through the intersection of the two. 

In the link or chain drawing, as the name implies, the gill bars'i*^ 
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are linked together and kept in motion by means of a pair of 
sprocket wheels back and front, around which the bars form an 



endless sheet. The bars arc guided and kept rigidjy in position by 
means of blocks on their ends, the arms of which engage with either 
side of the top slide. 
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In the “ Ring ” push-bar drawing frame recently put upon the 
market by Messrs. Douglas Fraser & Sons of Arbroath, the bars are 
compelled tp follow a semicircular path by the shape of the grooves 
in which their ends arc introduced. They are kept in motion by 
internally toothed “ rings ” or wheels, with which they engage while 
following their semicircular path, being pushed along the horizontal 
slide by those behind. 

In spiral drawing frames, as a means of avoiding crushed gills 
and broken fallers through a fuller jamming or through a “ choke,” 
the fallers are often driven by a small brass pin inserted in corre- 
sponding holes in the boss of the draft wheel and in the fixed collar, 
upon the back shaft, against which the draft wheel is tightened. 
When a jam or a “choke” occurs, this brass “pitch pin” is 
sheared through, and the frame “goes out of gear,” that is to say, 
the fallers cease to move. Sometimes a double back shaft is 
employed, and a “pitch pin” inserted for every head, so that when 
a fuller sticks, only the head where the accident occurs is thrown out 
of gear. A similar arrangement is employed in. push-bar drawings. 
A No. S B.W.G. brass pin is sufficient to drive a two-headed first 
drawing for jute, while for a spiral second drawing, with double back 
shafts, pins of No. 10 B.W.G. will be found sufficient. 

Figure 30 shows a second or finishing spiral drawing for jute, with 
two heads and two deliveries per head, as made by Messrs. 
Fairbairn Maepherson, Leeds. Such a drawing is usually deemed 
sufficient to supply a 56-spindle roving with 10 x 5-inch bobbin, 
but ^it is better to have three heads of second drawings and to 
run slower. In this drawing the pressings are leather covered, 
and the delivery and calender rollers scored and geared. In jute 
machinery the pressing and drawing rollers are occasionally metal 
on metal, both being fluted, but leather-covered pressings, either 
fluted to work upon a fluted drawing roller, or plain to work upon 
a scored roller, are to be preferred. The drafting arrangements of a 
drawing frame are very similar to those of the spread-board described 
in our last chapter. Cans of sliver are put up at the back, one and 
sometimes two for each row of gills. The ends of sliver are passed 
through the back conductors, and feed or retaining rollers to the gills, 
which convey them forward to the drawing rollers, which attenuate 
them by reason of the relatively greater surface speed. The drawn 
slivers are then doubled two or more together over the doubling 
plate, and delivered through a conductor and calender or delivery 
rollings into a can which will go to feed the next machine. 

Figure 31 gives a rear view of a finer make of drawing frame than 
that depicted in the previous figure, and shows some details, such as 
a cam shaft and hand wheel for raising the lovers and taking the 
pressure off the pressings during a stoppage, the back shaft for 
driving the screws and fallers, and the sliver pulleys and backs 
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for raising the slivers from the cans and passing then! to the 
feed rollers. 



Figure 32 gives a section through a tow drawing-frame, and shows 
the screws and how they are driven. 

In flax mills where the heavy spreading system has been adopted, 


Fig. 31. — Rear Tiew of drawing frame for flax, herup, jute, or tow. 
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most of the old ordinary spreaders have been provided with backs 
and employed as doubling frames, to reduce the sliver to a grist 
suitable far the gills of the first drawing frame. 

In jute preparing, two drawings with 8 to 16 doublings are 
usually deemed sufficient. For hemp and flax tows, three drawings 
with at least 96 doubling should be provided. For ordinary flax 
and hemp yarns, three drawings with about 384 doublings will be 
found advisable ; while for fine and superior yarns, four drawings in 
addition to the doubler before mentioned, giving a total of from 
18,432 to 50,000 doublings, will be found to give good results. The 
total doublings correspond with the product of the doublings upon 
the separate frames. 



As regards the length of. drafts, the usual practice in jute 
spinning is to give .the first circular or push-bar drawing a draft of 
about S;5, the second spiral drawing a draft of 8 , and the living 
frame a draft of 9, making a total draft of 2.52. For the time being 
we will consider the roving fraipe as a drawing frame, as it really 
is. Its twisting and winding mechanism will be treated of in 
another chapter. In a three-drawing tow system comprising first 
drawing or bell frame, second and third drawings and roving, drafts 
of 8 upon each frame will give good results, making a total draft of 
4096. For long line, drafts of 12 all over will give satisfaction, so 
that for a three drawing line system the total drafts will be 20,736, 
and for a four drawing system with a doubler, draft 15, 3,732,480. 
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The weight of the slivers in preparation must be based upon the 
weight of the yarn to be produced, taken in conjunction with the 
spinning draft. For instance, ‘ in 2 )reparing IManila to bo epuii upon 
the automatic gill spinner into binder twine, 200 yards or 600 feet 
per lb., with an average draft of four upon the automatic, the sliver 


must weigh - = 50 yards per lb. when leaving the finishing 


drawing. 

In the jute trade the weight of yarn and rove is denoted in 
lbs. per spindle of 14,400 yards, so that to sjun 8-lbs. yarn with a 
, spinning draft of 7, the rove will weigh 8 x 7 = 56 lbs. iDer spindle, 
’ or 257 yards per lb. In the fine spinning trade, the weight of the 
yarn being denoted in leas per lb., and the weight of the rove in 
yards per oz., the weight of rove required to spin 120^s lea with 


120x19 

a draft of 10 upon the spinning frame will be — jq — = 228 yards 


■ per oz. It will be explained later on how the constant number 19 
] is obtained. 


* There are- two ways of arriving at the correct weight of slivei 
from the finishing drawing for gill spinning, or at the correct weight 
of rove for dry or wet spinning. 0.ne is termed the ‘‘ Sett system, 
and the other the “ Clock system. The former is the one usually 
adopted in the fine end, the latter serving the purpose sufficiently 
well for jute and coarse work. 

To carry out the “Sett” system on long line machinery, the 
spreader is provided with a bell, the working of which we have 
already explained. This bell measures off the sliver, and enables 
a certain length, say 500 yards, to be put into each can. A “ sett ” 
is a certain number of such cans of given length and of a suitable 
collective weight, which are put up at the back of each head of the 
doubler, first drawing, or sett frame. The number of cans should 
correspond with the number of rows of gills j^er head, or with double 
that number, according to whether single or double slivers are being 
worked. Since all the cans in the sett are doubled into one upon 
this head, the weight of the sett may be considered to be the weight 
of say 500 yards of sliver. The question as to the weight of sett 
then resolves itself into the question as to what weight of sliver 
per 500 yards will, when drafted and doubled to the desired extent, 
produce rove of the weight desired. It is understood, of course, 
that no doubling takes place on the roving frame. The number of 
yards per oz. of rove divided by the draft of the roving frame gives 
the weight in yards per oz. of the sliver which feeds the roving 
frame, or otherwise of that which is delivered from the finishing 
drawing. The weight of this sliver in yards per oz., divided by 
the draft of the finishing drawing, and multiplied by the doublings 
upon the same drawing, gives the weight of the sliver feeding the 
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finishing drawing, and so on. If, then, we multiply the weight of 
rove in yards per oz.- by all the doublings, with the exception of 
those on* the sett frame, or, in other words, the number of cans in 
the sett, and divide by all the drafts, including that of the sett 
frame, we get the number of yards per oz., or fraction of a yard 
per oz., of sliver equivalent to the collective weight of the slivers 
in the sett. This fraction multiplied by 16 gives the yards per 
lb. We know that the length of the slivers is 500 yards, so that 
if we divide the length of the bell by the yards per lb., we get the 
weight of sett required. As an example, take for instance the four 
drawing systems of which we spoke, with drafts of 12 all over, and 
a draft of 15 upon the doubling frame, at the back of which the 
setts are put up, the doublings being 12 upon the first drawing, 8 
upon the second, 8 upon the third, and 4 upon the fourth, or 
finishing drawing ; the weight of rove is to be 228 yards per oz., 
so the required weight of sett will be 

228x 12x8x8x4x16 500x15x 12x 12x 12x 12x 12 

* 15 x"l2x 12x12x12x12“' 228x 12x8x8x4x16 

- 166 lbs. 

If the material is clean, as it is nearly sure to be for this weight of 
rove, and if there be not undue licking up upon the rollers, 5 per 
cent, or 8 lbs. may be deducted from this theoretical weight to 
counterbalance the effects of “ bulking,” leaving the weight of sett 
at 158 lbs. If an old 6-lcather spreader be used as a doubler, there 
may conveniently be 12 cans in the sett, so that the average weight 

of each can from the spread-board will be -^^ = 13 lbs. 2J oz., 

a weight rather light for the 6-inch conductor of tlie ordinary heavy 
spreader, unless both deliveries be used, in which case the effective 
doublings will be reduced by one-half. For this reason, then, the 
author prefers for fine numbers the use of a 6-leather board with 
3-inch (conductors, although the cost of production is thereby 
slightly increased. The use of such a board need not entail the 
subdivision by the spreaders of the hacklers' pieces, if they are of 
the size they should be for perfect hackling for fine and superior 
numbers. 

Befoye going into the calculation as to the weight of a “ dollop ” 
for the breaker card to produce rove of so many lbs.- per spangle 
over a system of jute preparing, we will show how the length of 
the clock may be calculated. 1 Upon the end of the feed roller is 
a treble-threaded worm working into a stud worm wheel of 42 
teeth. Compounded •with this latter is a pinion of 36 teeth, which 
actuates another of a like number of teeth upon the arbour of the 
clock. One revolution of the feed roller, then, produces a movement 
3 X 36 

of the clock equal to = y\th of a revolution,, so that the feed 
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'roller must make 14 revolutions for each round of the clock. If 
the diameter of the feed roller be 10 J inches, giving an effective 
circumference of 33 inches, 14‘ revolutions correspond to •a length 

33 X 14 

of 00 =13 yards, nearly. 

Suppose that it is required to produce rove 56 lbs. per si)anglc, 
or 257 yards per lb., the drafts and doublings being as follows : 
Breaker draft, 13; finisher draft, 13; first drawing (push bar) 
draft, 3*5 ; second drawing (spiral) draft, 7*5; roving draft, 8*5, ten 
cans of sliver feed the finisher card, four ends arc doubled into 
one on the first drawing, and two into one on the second drawing. 
Starting with 257 yards per lb. of rove, then, and working backwards, 
wo find that the weight upon the feed-sheet of the breaker card 
257 X X 4 X 10 
^ 8-5x7-5x"3 5xiaxl3 = 

13 yards will therefore be — 24 lbs. = the weight of the “ dollop,” 

no allowance being made for waste or bulking of the sliver. In 
practice, about 1 per cent, may be added to the weight of the dollop 
to bring out the rove the right weight. 

When the clock system is applied to the spread-board in line 
preparing, the weight of material, corresponding to the jute trade 
dollop, remains constant. It is the length of the clock which is 
changed to give different weights of rove as required. This is done 
by changing one of the pinions which connects the delivery roller 
to the clock dial, the hands of the clock being caused to travel faster 
or slower, according as it is desired to produce heavier or lighter 
rove. 

When the combing machine is used in tow preparing, it is intro- 
duced with the object of removing those short fibres and naps 
which cannot well be parallelised, the presence of which label it' 
as a tow yarn, and reduce its value. It is generally used either for 
coarse fibre, such as Flemish scutching tow* or codilla, or for rather 
fine and nappy tows. In the former case it removes the short 
fibres, leaving the long ones straight and parallel, and in the latter 
case it effects the removal of the naps, enabling the remaining fibres 
to be spun up much finer, and into a sightly yarn. In any case 
it is necessary first to prepare a level sliver by doubling the card 
sliver over a drawing frame or doiibler, the cans from which may 
be put up at the back of the combing machine. 

The best combing machine is that which gives a sliver of 
parallel fibres with the minimum of noil. Two good machines are 
the Slumberger and the Delette. Giving 80 strokes per minute, 
these machines should pass from 130 lbs. to 180 lbs. of sliver per 
day of ten hours, with from 27 to 43 per cent, of noil according 
to (.the class of tow being worked^ the former figure referring to 
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St. Petersburg tow, and the latter to nappy Courtrai tow. Figure* 
33 gives a rough idea as to the form of the machine. 

As will be seen from the figure, the cans, usually to the number 
of twelve, are placed behind the machine and the slivers drawn 
up over conductors A, which pass them in side by side to the feed 
roller B. Thence they pass to a feeding and retaining arrangement 
C, consisting of intersecting gills, then through and between the 
cushion plate and nipper to the comb circle D, which together with 
the top comb extracts the noil. The combed fibre is drawn off and 
formed into a sliver by the detaching roller E and drawing off 
segments K working in combination. The roller E is surrounded 
by a leather apron, which serves to carry the fibre quickly forward, 
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leaving it sufficiently slack to be drawn away, notwithstanding the 
intermittent motion of the machine, by a condensing and delivery 
roller M revolving constantly. These rollers deliver the compressed 
sliver into a can as shown. More minutely described, the action 
of the machine is as follows : Issuing from the retaining arrange- 
ment C, feed rollers deliver the slivers between the nipper knife 
and the cushion plate, which hold it firmly while one of the comb 
segments D combs out the end. When tlie comb segment has 
gone by, the nipper knife, which is actuated by levers and a 
cam, is raised from, the cushion plate, the single row top comb 
comes down and penetrates the protruding fibres, and the detaching 
rollers are brought down into the path of the fluted segments K 
of the comb cylinder. The fibres, which are being slowly and 
intermittently let down through the feed rollers, will have been 
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subjected to several strokes of the comb cylinder before they project 
sufficiently far to be caught l^etween the drfi^wjHg-off roller and 
the fluted segment. When they are caught, their tail ends are 
drawn through the top comb, which prevents any shorter and 
not fully combed fibres from being drawn after them, and they 
themselves pass between the rollers and form the foundation of the 
sliver. When the fluted segment follows the comb round the 
next time, there are some fresh fibies ready to be added to those 
already drawn through, which for the purpose of being spliced, 
so to speak, with them, are brought back half the distance they 
were previously advanced. This is effected by a cam, which turns 
the detaching rollers E one-third of a revolution backward and two- 
thirds of a revolution forwards. This cycle of operations being 
repeated, a continuous sliver is formed of long fibres, which have 
been combed repeatedly through their entire length by the revolving 
comb segments DD. The latter are cleared of short fibre or noil 
by the circular brush 0, which deposits the noil upon a toothed 
doffer P, from which it is removed by a vibrating knife R and drops 
into the box S. On account of possible variations in the percentage 
of noil, the sett should not bo made up, until the sliver has been 
passed over the combing machine. If the latter be provided with 
a bell, the sett may conveniently be made up for the following 
drawing frame. 

In connection with the sett weight it was stated that an 
allowance should be made for bulking of th^ sliver. Bulking is 
the increase in the effective diameter of the feed rollers of a drawing 
frame due to the passage of the sliver over them. It is equal to 
the thickness of the sliver or to the sum of half the thickness of 
the sliver added to each side. 

A compound system is a system composed of drawing frames 
of sufficient length, number of heads, and deliveries to follow more 
than one roving frame. Compound systems usually follow two 
roving frames, but the author has worked one, compounded up to 
and including the third drawing, which followed three roving 
frames, or 336 roving spindles in all. The advantage of a 
compound system lies in the saving in floor space, due to the 
absence of the passages which would be required between independent 
frames, and also in the saving in wages efiected through being 
able to give the drawers more heads to mind without a proportionate 
increase in pay. The system has everything to recommend it, 
especially if the systems are similar and kept upon the same weight 
of rove. It has its limitations and disadvantages, however, if the 
various sections are not similar as regards fineness of gill, and are 
intended to produce rove of different weights. For instance, the 
pitch of screws must be the same for all the heads of the same 
frame, whether the gills be coarse cu: fine. The speeds, also, of the 
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various sections of the’^same frame must of necessity be the same, 
hence confusion yrhen preparing for different weights of rove ; for 
if the roving majang the finer rove be not speeded up, the fine 
system will produce too much sliver, or else the coarse system will 
not keep its roving running full time. 

The independent head system, combined with automatic stop 
motion, recently put upon the market by a continental firm of 
machinists, seems to be a solution of this problem, for any number 
of heads may be stopped for a few hours when not required without 
running through the slivers. The saving in the number of heads 
of drawings required is claimed to be in the ratio of 7 : 12 ; for when, 
for instance, a roller requires to be changed, it is not necessary to 
stop the whole frame as under the old system, but merely the head 
affected, each head being in itself a separate gill box with independent 
boss or drawing roller, delivery rollers, etc. The stop motion 
automatically brings the head to a standstill when a sliver breaks 
or runs out, and that before the end has disappeared through the 
back conductors. It acts in the following manner : The slivers, 
before passing to the feed rollers, pass over spoon or butterfly 
conductors balanced upon a knife edge in such a way that, while 
the weight of the sliver is sufficient to keep the loaded tail ends 
of the conductor up and out of the path of a reciprocating bar, 
yet as soon as the tension is relaxed through the breaking of an 
end, the tail end of the spoon lever falls in between a projection 
upon the clutch bar and a corresponding projection upon the 
above-mentioned reciprocating bar, and the clutch which drives 
the head is thrown out of gear. When the sliver has been 
pieced up again and the 'spoon depressed, the clutch may be put 
into gear again by the starting lever, and the head put in motion 
again. 

The small drawing head sometimes applied to the card with the 
object of ^parallelising the fibres and producing a lighter but stronger 
sliver, is nothing but a small one - headed circular or push - bar 
drawing such as we have already described, with usually 3 rows 
of gills and a draft of from 2 to 3. 

(The draft calculation for a circular-drawing head is made as 
follows : Suppose that the feed-roller wheel has 44 teeth and gears 
into a stud pinion of 16 teeth, compounded with a stud wheel of 
28 teeth, which in turn gears v^th a back shaft pinion of 22 teeth. 
The other end of the back shaft carries the draft change wheel, which 
we will suppose has 25 teeth, and drives, through intermediates, 
the drawing roller w^eel of 40 teeth. The diameter of the feed 
roller is If inches arid that of the boss roller 2 inches, so that 
their relative surface speed or the draft of the head is 
44x28x25x2 
T6x 22x40x1*75’“ ’ ’ ' 
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The draft gearing of a patent slide or push-bar drawing may 
be as follows : Feed roller wheel, 32 teeth ; stud wheel, 40 teeth ; 
stud pinion, 23 teeth ; faller bar shaft pinion, 39 teeth ; faller shaft 
wheels, 50 teeth ; short shaft pinion, 34 teeth ; short shaft wheel, 73 
teeth ; stud pinion, 20 teeth ; stud wheel, 56 teeth ; draft change 
pinion, 56 teeth; effective diameter of the drawing roller, 3 inches ; 
and diameter of feed roller, 1 J inches, giving a draft of 
32 X 23 X 50 X 73 X 56 X 3 
40 x39 ^^34")^ X 56 'xT| “ 

We now give particulars of a series of machines suitable for 
drawing and doubling various classes of sliver for various purposes. 
Among these machines we include the roving frame, when such 
is used, considering it merely as a drawing frame. We do not 
include spreaders or other sliver formers, details of which we have 
already given. 

Firstly, a system to bo used in conjunction with a Goodes 
spreader and hackler to prepare Manila, Sisal, or New Zealand 
hemp for automatic gill spinning into binder twine or reaper yarn, 
rope yarn, or white Manila for trawl twine : 
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Next, to prepare carded jute for weft 20 lbs. per spangle : 
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A system for preparing jute long line for warp 12 to 8 lbs. per 
spangle : 
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For preparing for spinning 5’s to 9’s lea flax and hemp yarns, or 
5 to 9 lbs. jute line warp : 



Spiral Drawings. 
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A 3-drawing system for preparing flax, hemp, and jute long 
line for spinning from 8’s to I2’s lea, or from 4 to 6 lbs. yarn : 




Spiral Drawings. 
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Next, for preparing flax and hemp tow sliver for spinning 12*s to 
16’slea: 




Spiral Drawings. 


* 
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For spinning flax, hemp, and jute long line into yarn from lO's 
to 16^8 lea : 



Spiral Drawings. 






Spiral 





Roving. 


1st. 

2nd. 

3rd. 


Heads per frame 

2 

3 

4 

8 

Rows of gills per 





head . 

1 

6 

8 

10 

Deliveries per head . 

1 

1 

2 

10 

Doublings 

8 

6 

4 

1 

Length of reach 

36 ill. J 

32 in. 

28 in. 

24 in. 

Breadth ofconductoi’ 


2 

u .. 

1 „ 

Breadth of gill 

3.4 „ 

H „ 

oJ 

“h > > 


Over all length of pin 

V! 


: ” 

U „ 

Pins per inch (two 



; i 


rows) . 

8 

9 

10 

12 

Pitch of screw 

li in. 

§ ill. 

in in. 

i in. 



76 


MODERN FLAX, HEMP, AND JUTE 


A 3-drawing system for spinning flax and hemp long lino into 
yarn weighing 14*s to 18^s leas per lb. : 


Spiral Drawings. 
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Next, for preparing flax and long line sliver for spinning 18’s to 
22^s leas : 



S})iral Drawings. 
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For spinning flax long line into 20’s to 30’s lea yarn : 
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A 4-drawing system for preparing flax tow sliver for spinning 
into yarn 16’s to 25’s leas per lb. : 
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Spiral Drawings. 
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Another 4-drawing system for preparing tow sliver for spinning 
into yarn 30’s to 50*s leas per lb. ; 




Sjnral Drawings. 




Bell 

Frame. 

Sett 

Fran.e. 

3rd. 

4tli. 

Spiral 

Roving. 

Heads per frame . 

3 

8 

4 

r> 

11 

Rows of gills per licad . 

6 

8 

8 

8 

10 

Deliveries ]icr liead 

1 

‘2 

2 

4 

10 

Doublings . 

6 

4 

4 

4 

1 

Length of reach . 

11 in. 

10. in. 

9 in. 

9 in. 

8 in. 

Breadth of conductor . 

1:^ .. 

n „ 

n „ 


i n 

Breadth of gill . 

„ 

„ 


n n 

H n 

Over all length of pins . 

n „ 

1 4, 


1 :t 

n,. 

Pins per inch (two rows) 

16 

18 

20 

24 

28 

Pitch of screw 

« . 1 

i in. 

3 in. 

8 in- 

hi in. 

in. 


For spinning flax long line into 30^s to 50^s lea yarn : 


1st. 


Spiral Drawings. 
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A 5-drawing system for preparing “ heavy spread ” flax sliver for 
spinning into yarn 60's to 80^s leas per lb. : 


1 

1 


Spiral Drawings. 
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Another 5-drawing system for preparing “heavy spread” flax 
sliver for spinning into yarn 80’s to 120 ^s leas per lb. : 
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For preparing flax long line to spin from 120’s to 260’s left yarn: 




'Spiral Drawings. 
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The proper proportioning of the gills to suit the work being 
done on the frames is of great importance. If the gills are too 
narrow they will be overloaded. It is a very important point to 
see that the gills are not overloaded, that is, that the sliver is well 
down through the gill pins. The points of the gill pins should 
always be seen if the sliver is to be level at the front of the drawing. 
No matter how well the material has been carded or hackled, if the 
gills of the drawings are overloaded, irregular and lumpy rove will 
result, through the fibre being “gulped” by the ^drawing rollers. 
The gills should be about 1 inch wider than the front conductor, 
and the back conductor set so that it is about J of an inch narrower 
than the gill, or the same width as the front conductor of the previous 
frame, so that the sliver may be flat and well spread in the gill, which it 
should ne'arly fill as regards width. The best results as regards perfect 
drawing will be obtained whjn the sliver is rather light in the gill. 

The weight of the slivers upon the doubling plate is 'another 
n^ortant point, for if the slivers be too light there will be a 
troiiBlesome tendency to licking up, while if they be too heavy it 
sliows in all probability that the gill is overloaded, and that the pressing 
roller is getting too much to do, and consequently drawing im- 
perfectly. A good axiom will be found to be that the separate 
I slivers upon the sliver plate should^ weigh 32 yards per oz. per 
^inch in breadth. If the following "method of proportioning the 
conductors and gills be carried out, the results will be found to 
correspond with the best practice. First determine the heaviest 
rove combined with the longest drafts it is proposed to work over 
the system. The yards per oz. of rove, divided by the draft of the 
roving frame and multiplied by the rows of gills per delivery on the 
fourth drawing, gives the yards per oz. of sliver on the doubling 
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plate of the fourth drawing. If the slivers are single in the gills 
of the fourth drawing, the yards per oz. of sliver on the doubling 
plate of the third drawing may be found as before. If, as is some- 
times the case, the slivers are doubled in the gills of the fourth 
drawing, the yards per oz. of sliver on the doubling plate of the 
third ^drawing will be twice the yards per oz. on the plate of the 
fourth drawing, multiplied by the rows per delivery on the third 
drawing and divided by the draft of the fourth drawing. Proceed- 
ing backwards in this way, the weight of the sliver on all the 
doubling plates may be calculated, and the proper width of the front 
conductors arrived at on the basis of 32 yards per oz. per inch. The 
gills should be about I of an inch wider than the front conductor 
of the preceding frame. 

The number of wire or size of pin to be used, in order to obtain 
a sufficiently strong gill, must be directly as the pins per inch, and 
inversely as the length of the pin, for a closely set gill of fine pins 
may be as firm and strong as a coarser gill of stronger wire. A long- 
pinned gill is not so hrm as one of shorter pins ; hence, if the pins 
be very long, they should be of heavy wire. 

The finer the screw, the shorter the nip, and the more level the 
sliver obtained, as, when the fallor does not approach close enough 
to the drawing ndler, the material is apt to bo gulped, or drawn away 
quickly when the bar falls, and thus produce thicks and thins in the 
sliver. The pitch of screw can scarcely be made less than inch, to 
give a strong enough screw thread and a sufficiently rigid foller bar. 

The following tables of gills, screws, and foller bars correspond 
with modern practice : 


IJroadth of gill io 
incht'N . 

Pi tell of screw . 

Rows per lieaJ . 

Pins per 'inch in gill 
No. of wire, B.W.G. 



4 


H 

H 

3 

i in. 

10 in. 

g in. 

10 in. 

i in. 

\ in. 

6 

6 

6 

0 

6 

6 

6-9 

7-10 

8-13 

8-14 

9-15 

9-16 

13-16 

14-17 

14-18 

14-19 

1.5-20 

15-21 


Breadth of gill in inches 
Pitch of Screw 
Rows per head 
Pins per inch in gill 
No. of wire, B.W.G. 

Breadth of gill in inches 
Pitch of screw 
Rows per head 
Pins per inch in gill 
No. of wire, B.W.G. 



24 

A in. 

8 in. 

6 , 

8 

10-18 

12-23 

15-22 

16-23 

n 

n 

8 in. 

8 in- 

8 

8 

16-30 

18-35 

21-25 

22-26 


n 

2 

8 in. 

g in. 

8 


14-24 

14-27 

18-24 

18-24 

1 


in. 

1 in. 

8 

8 

20-42 

36-42 

24-27 

27-28 


n 

i m. 
8 

14-28 

18-25 

i 

in. 

8 

44-60 

28-30 
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“jycking or the adhesion of light slivers to .the ivoQifen 
pressing or drawing rollers, is frequent source of trouble in .the 
preparing room. It. is most troublesome when the air is dry, as it 
often is in cold and frosty weather, or when easterly winds prevail, 
as they often do in the month of March. The cause may be looked 
for in the electricity generated by the friction of the fibres as they 
are rapidly drawn through the gills. “ Licking up ’’ does not take 
place when the atmosphere is moisu, since the frictional eleetricity 
referred to is absorbed. There is, however^ a gummy matter which 
is deposited upon the wooden rollers by the passing fibre. It must 
be removed from time to time by washing the rollers with linseed 
oil, or with a wash made up after the following recipe, which acts 
as a solvent for the gum and, being volatile, dries up quickly : Two 
parts of petroleum, one part of raw linseed oil, and one part of 
turpentine. 

Preparing rooms may bo ventilated in a similar manner as 
described in connection with the hackling shop, Le, by the plenum 
system. The underground suction ducts may be utilised to produce, 
in addition to a general ventilation of the room, a localised ventila- 
tion of those places where the larger part of the dust is ju’oduced, 
i.e, below the fallers and behind the drawing rollers, by connecting 
these localities to the duct by means of zinc pipes furnished with 
trumpet-mouthed collectors. The humidification of the air blown 
into the room and distributed by the overhead ducts may be effected 
by the use of a sort of openwork drum or cylinder covered with jute 
sacking, and turning in a water trough. This cylinder should be 
placed in the suction duct in such a way that the air is forced to 
pass through it before entering the fan, and thus absorb moisture 
from its wet covering. If the room requires to be warmed at tlic 
Siime time, the water may be heated in the trough, or steam may be 
blown olf in the duct. If dry heat is required, the first suction duct 
may be closed and another used, into which the air may . be drawn 
through the pipes of an aero-condenser, through pipes placed in a 
flue or through a steam coil or heater. 

If ordinary exhaust fans placed in the windows or walls are 
used to evacuate the dust generated, the local humidification of the 
room may be effected by means of the Drosophore humidifier. 
Figure 34, in which a jet of water under pressure, impinging upon a 
nickle pin, forms a cone of spray v^hich is carried into the room by 
the air current which it itself produces. 

The ventilation of a carding room is also thoroughly accomplished 
by the use of underground ducts. All the openings in the envelope 
of the card which can be closed up should be closed up ; so that, 
the underground duct being joined up with the underneath part of 
the card, the air is drawn through all the small openings which 
c(innot be closed up around the feed rollers, strippers, workers, and 
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dolfers, and the rising of the dust intobtho air of the room prevented. 
The speed of the air current in the duct should not exceed 180 feet 
per minute, so that the fibres may not be caused to fall from the 
heavily loaded cylinder or workers. The underground duct is 
sometimes placed under the tables of a row of cards, and is of 
sufficient height and width to permit of men entering to bale up the 
card waste, an extremely unhealthy occupation. The author 
advises rather the use of a system in which the duct is of smaller 
section and provided with a travelling lattice, which receives the 
waste either directly as it falls from the card cylinder, or through 
*the intermedium of a secondary lattice. Tlie main lattice auto- 
matically removes and bales the heavy waste, while the- fine dust 
is drawn along the duct by the suction of a fan. In either case the 
section of the duct should diminish in proportion to its distance 
from the fan, so that the air current may be sufficiently strong at 
the end to prevent the issue of dust. The dust drawn in and 
expelled by fans may be 
caused to settle by a 
water spray produceid 
by pulverisers fed by 
water under pressure 
and jdaced in the roof — 
of the discharge duct, or 
else by the use of a 
large settling chamber, 
in which the speed of 
the air is reduced to 
such an extent that the Fio. 3J.~Drosop]iore humidifier, 

dust settles of its own 

accord, while the air escapes by an opening high up in a distant 
part of the chamber. An apparatus called a “ cyclone separator ’’ 
may likewise be employed to bring about the settling of the waste 
and heavy dust. In this case the fan blows the air full of dust 
and short fibres into the upper part of the apparatus, where the 
heavier iwticles arc caused to take a spiral downward path, and 
are at length thrown out of an opening at the bottom, while the air 
issues at the top. 

The \isual arrangement of the pre’imring machinery in a jute 
mill is to have all the breaker c«rds in one long line behind another 
parallel line of finisher cards. The first drawings extend in another 
line parellel to the others, and behind a line of second drawings, 
thus forming four long parallel lines of machines. The rovings are 
set at right angles to these lines, each opposite to the second drawing 
which supplies it with cans. 

In a tow-preparing room a neat arrangement is to have the 
roving frames in a line end to end and parallel with the line shaft. 
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Behind each and parallel with them are the second and third draw- 
ings end to end. Behind the third drawing is the card which 
supplies the sliver, and behind Ihe second drawing is the bell frame. 
When the systems are compounded, however, or when the inde- 
pendent head system is adopted, the long sets of first, second, and 
third drawings may he placed in ])arallel lines and the rovii^gs set 
at right angles, each opposite the section which supplies it. In line 
preparing, the same arrangement may be adopted if the systems are 
compounded or if the heads be independent. With short simple 
drawings, tlie three or four frames may be placed in pairs behind 
the roving which they supply. 
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GiiJi spinning is practised either for very heavy yams, such as rope 
yarns, reaper yarn, 48-60 lbs. jute weft, or for superior flax and hemp 
yarns, up to 20’s*lea, where great sti’ength and levelness is required, 
sncli as for shoo threads, etc. 

There are two main types of gill-spinning machines, that in 
which the drafting is done hy rollers, which may be called the 
roving-frame type, and that in which the drafting is done by 
the pull of the yarn itself passing round the haul pulleys and 
being wound at a constant speed. The latter type of machine 
usually goes by the name of automatic spinner, or simply 
automatic. 

Figure 36 is an example of the former type, being a gill-spinning 
frame for spinning long hemp into rope yarns. It is a 5-headed 
frame of 40 spindles (tape driven), 10 x 5-inch bobbins, and 42-inch 
reach. The bobbins rest upon and engage with the pin in a 
friction carrier, which is braked by a friction brake in the form of 
two pieces of wood, hinged and tightened together by a thumb- 
screw. Thus the flyers drag the bobbins round and wind the yarn 
tightly upon them. The drafting arrangements, consisting of feed 
rollers, screw gills, and drivwing rollers, are similar to those of the 
drawing or roving frame, the machine being fed with cans from the 
finishing drawing of a suitable system of preparing. The tops of 
the spindles are steadied by a cap plate and may be run up to 1000 
revolutions per minute. The iwist calculation may be made as 
follows : Suppose that the drawing roller wheel has 80 teeth, twist 
pinion 60 teeth, crown wheel 85 teeth, and cylinder pinion 30 
teeth, that the tin cylinder is 15 inches in diameter, and the wharve 
on the spindle 3 inches, and that the drawing roller is likewise 
3 inches in diameter, or 9 '4 inches in circumference, the spindles 


then make 


= nearly 19 revolutions for each revolution 
60 X 30 X 3 ^ 


86 
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of the drawing roller, or 


19x 12 
“9-f 


=^24*2 turns per foot, the correct 


twist for No. 40’s rope yarn. The number of turns per foot twist 
required for rope yarns equals the product of il‘75 and the square 
root of the number of tlie yarn. For 25’s s])iin yarn, for instance, 
the correct twist will be ^25 x 3*75 = 5 x 3*75 = 18*7€5 turns. » The 
number of rope yarn indicates the number of threads of that yarn 



which will be required to make one* of the three strands which will 
form a rope 3 inches in circumference. No. 20, for instance, 
indicates that three strands of 20 threads each, or 60 threads in 
all, make a rope 3 inches in circumference. The weight of 100 
yards of No. 20 rope yarn may be calculated as follows: The 
weight of 100 yards of white rope, 3 inches in circumference, 
averages about 84 lbs. The contraction by twist being about 25 per 
cent., each of the single yarns composing the rope must have a length 
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of 125 yards, or the total length of the 60 strands will be 7500. 
Since this length weighs 84 lbs. or 1344 oz., 100 yards weigh 



nearly 18 oz. Similarly, No. 40 weighs 9 oz. : No. 30, 12 oz • and 
No. 18, 20 oz., per 100 yards. ’ 


ig rope yarns from long li. 
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The Continental or Metric System of numbering rope yarns is 
])ased upon the number of times a tliousancl metres is contained in 
a kilogramme of yarn. Thus • 

No. 1 yarn= 1000 metres per kilogramme. 

No. 2 *„ =.2000 

No. 3 „ -3000 „ „ 

and so on. 

A kilogramme = 2*2 lbs.; a metre -39*37 inches. 

In changing from one yarn No. to another, the twist pinion may 
be changed in the inverse proportion to the square roots of the yarn 
numbers. For instance, we found that a 60-twist pinion gave the 
correct tAvist to No. 40, what pinion will give No. 25^s its correct twist ? 

^25 : ;^40 : : 60 : 78 Ans. A simpler way, nearly correct and 
suitable for rough calculation, is done as follows : Find a pinion 
in the inverse proportion to the numbers, thus 25 : 40 : : 60 : 96. 
Find the mean between the old pinion of 60 teeth and the new one 
of 96 teeth, or add the two together and divide by 2, thus 


60-t-96 156 , . . . , . 

^ — = ''7>~=^78, the pinion required to give No. 25 yarn its 

proper twist. 

The spinning roving frame used in the jute trade for heavy 
wefts is similarly constructed to the machine shown in Figure 36, 
except that the reach is much shorter and that the bobbin is 
positively driven by gearing, as in the ordinary roving frame, at a 
speed regulated so that the flyer shall wind the yarn upon the 
bobbin without undue strain. The bobbin winding motion is that 
of the roving frame, and will be explained under that heading in the 
next chapter. The spindles are also driven by gearing at a speed 
about three times that of the main shaft of the frame. As the twist 
arrangement is rather different in consequence, we give an example 
of the tivist calculation. Suppose that the drawing roller wheel, 
of 90 teeth, gears through intermediates with a twist pinion of 21 
teeth upon the end of the frame shaft ; upon the other or pulley 
end of the main shaft a speed wheel of 44 teeth drives, through 
carriers, a pinion of 22 teeth upon the end of the spindle shaft. 
Bevel pinions of 24 teeth upon the shaft drive the spindles through 
pinions of 16 teeth keyed upon their feet. The drawing roller 
is 2 inches in diameter, or 6*3 inches in circumference, ’so that 

90 X 44 X 24 n » I. -1 

2 1 X x ~16~ x ~ 6 ^ "" ^ turns of twist are given for every inch 

delivered by the roller, a suitable twist for 48 lb. yarn. The speed 
of spindles of a roving, spinning 48-60 lb. weft yarn, is about 1050 
revolutions per minute with a bobbin of 4-inch head and 8-inch 
traverse. 

A very much finer spinning roving frame of similar construction 
is sometimes used to spin up to 18's lea yarn for shoe threads upon 
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a 6 X 3“inch bobbin, when it is desired 
of yarn free from knots, 


to obtain a very long* length 



In the ordinary gill spinning frame the bobbins are supported 
upon ordinary builder plates and dragged by drag bands as in the 
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wet and dry spinning frame. These drag bands are attached at the 
back of the builder, touch the base of the bobbin, and pass over a 



nicked builder strip, the tension being maintained by a drag-weight 
attached to the free end of the band. The drag upon the bobbins 
is increased by shifting the bands farther along upon the nicked 


Fig. 38. — Carter’s automatic bobbin-dragging motion. 
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front builder strip, and in this way causing them to embrace a larger 
part of the base of the bobbin. This “tempering'^ of the drags 
requires some skill, and must be done regularly and uniformly as the 
bobbin fills and becomes heavier, and as the pull of the thread 
becomes more effective througli acting upon the end of an increasing 
radial line. When the bobbins are to be doffed, the drag bands 
must bo sot back out of contact with the bobbin bases, and replaced 
in light contact with them when the frame is again started. 

In Figure 38 we give a view of an automatic bobbin dragging 
device applicable to gill, dry and wet spinning frames alike. In 
this motion it will be seen that the upward movement of the builder 
is utilised to move round, by means of a ratchet and pawl, an in- 
ternally threaded sleeve, which forms a nut working upon a screw 
attached to the front builder strip. This front nicked builder strip 
is made movable, while the screwed sleeve turns in a bracket 
attached to the builder, which bracket keeps it in position, so that 
in turning automatically it draws the nicked builder strip from right 
to left. As the builder falls, the pawl slips over as many teeth in 
the ratchet wheel as it will move forward upon the return journey, 
the ratcliet being kept from turning the while by the lower catch 
shown. The pawl may be caused to move forward more or less 
teeth each time, by shifting backwards or forwards the stud which 
is carried in a slotted bracket attached to the neck rail, and which 
Avorks in an open-ended slot in the swinging arm which actuates the 
pawl. Thus for every two layers of yarn which are put upon the 
bobbin the drag is slightly increased, so that the tension of the end 
remains regular from start to finish of the doff Avithout any attention 
on the part of the spinner. The result is that there is no ballooning 
of the ends, that the yarn is built harder upon the bobbin, Avhich 
consequently contains more yarn, and that the yarn is rounder and 
stronger, since the fibres lie closer together in consequence of having 
been twisted together under tension. The handle shown is provided 
to turn back the screAved sleeve, and in so doing carry back the 
nicked strip and put the drag bands out of contact Avith the bobbins 
for doffing. The handle is also used to wind the nicked strip 
foi’Avard again, and bring the bands into contact with the bobbins 
before starting the frame with a fresh set of bobbins. A damping 
roller, turning in a trough of Avater, is sometimes placed in contact 
Avith tlie yarn betAveen the drawing roller and the head of the flyer. 
Its object is to lay any outstanding fibres, and give a smoother and 
more sightly yarn. 

Figure 37 shoAvs an automatic gill spinner for rope yarns, binder 
tAvine, etc. This class of machine was first introduced in America 
by John Good, a name well knoAvn in the rope trade. As seen in 
the illustration, cans of sliver from the finishing drawing frame are 
placed behind the machine, and the sliver draAvn up and passed 
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through a trumpet mouth which prevents the passage of knots and 
entanglements, then through a ,pair of feed rollers which are geared 
and given the same surface speed as the gill sheet, by means of a 
band and jnilleys, as shown. The sliver passes through another 
trumpet mouth before being pinned by the gills, which are placed 
on bars, and form an endless sheet, working in the same n^anner 
as in the chain or link drawing. From the gills the fibres are 
drawn through a condenser apparatus, consisting of a trumpet mouth 
with a grooved cam-shaped nipping plug centred in its throat, the 
two together being intended to automatically contract and enlarge 
the size of the opening according to the size of the yarn, and at the 
same time to maintain a nip upon the passing fibres. Leaving the 
condenser, the fibres pass between the cheeks of a stop motion lever, 
which falls to one side when the sliver breaks or runs out, and 
brings the spindle and sheet to a standstill, and then through the 
twist tube to the haul pulleys, turning upon studs set in the disc 
of the flyer. The twist tube is a tube driven at a speed of about 
1400 revolutions per minute by means of a belt and a pulley keyed 
upon the tube. Upon the end of the tube, which is inside the 
flyer, is a small pinion which drives the haul pulleys. The haul 
pulleys have each three grooves, around which the yarn is wound 
before passing over guide pulleys, upon the flyer arms, to the bobbin. 
The degree of twist put into the yarn depends upon the speed of 
the twist tube in relation to that of the flyer. The haul pulley 
drive is a sort of cpicyclic gear. If the twist tube were stationary, 
the flyer would carry the haul pulleys round the stationary pinion 
upon the twist tube and give them a motion in the same direction 
as it itself turns. When, however, the tAvist tube is run in the 
same direction as the flyer, it tends to drive the haul pulleys in the 
opposite direction. The speed given by the flyer is the greater, 
consequently the haul pulleys turn in the same direction as the flyer 
at a speed equal to the difference between the two contrary motions 
given to them by their two drivers. It is the amount of this 
difference which may be regulated by the speed of the twist tube, 
which gives the draft and affects both draft and twist. It is thus 
essential, in this typo of machine, in order that the size and twist 
of the yarn may bo regular, that the twist belt is kept tight and 
cannot slip, and that the flyer revolves at a constant spee'd. The 
draft and twist are both changed by altering the speed of the twist 
tube. The draft alone is changed by increasing or diminishing the 
rate of feed by changing the loAver of the two sheet pulleys in the 
inverse proportion to the draft required. 

The condenser is mounted upon an upright lever centred at the 
bottom and held in its normal position by the pull of the yarn and 
by a spring. This lever is also connected with a mechanism for 
changing the speed of the feed sheet. When it is in its normal 
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position with a yarn of the average diameter passing through the 
condenser, the gill sheet has its normal speed. When the upright 
arm is pulled forward by a thick portion of the sliver trying to get 
through the condenser, the gill sheet momentarily stops or slows 
down, while the thick part is drawn out and the yarn levelled, 
when, the condenser recedes again and the gill sheet resumes its 
normal speed. When a thin portion of the sliver reaches the con- 
denser, it tends to pass through the contracted opening more readily, 
and the* tension upon the upright arm is relaxed, permitting the 
spring to draw the lever backwards, when the gill sheet is driven 
quicker, delivering an increased supply of the material to the con- 
denser and producing uniformity in the yarn. 

The flyer is composed of two discs about 12 inches in diameter 
and 26 inches apart, joined by two stay rods, and turning upon 
hollow gudgeons working in bearings at either end. As the flyer 
is heavy, and turns at a speed of over 1600 revolutions per minute, 
it should have a band around it to prevent it flying to pieces at high 
speed, and be protected by a grating as shown, or by a circular iron 
cover with a sliding door in the top to give access to the hands of 
the spinner when doffing the bobbin or piecing an end. The bobbin 
is usually about 8 x 10 inches, with a barrel 2 inches in diameter 
and 1 inch bore. It turns upon a stationary spindle which passes 
through the flyer, and which is withdrawn to doff the bobbin. The 
end of the bobbin has in it a small hole, protected by a metal ring, 
in which engages a pin projecting from the disc of a long sleeve, 
both sleeve and bobbin being carried round upon the stationary 
spindle by the pull of the yarn as the flyer revolves, and both 
having a reciprocating motion given to them by a screw block and 
a traveivse screw. There is a pulley ui)on the long sleeve, around 
which pulley is a belt termed the friction belt. Its function is to 
control the speed of the bobbin and sleeve, and prevent them over- 
running when the machine stops, and also to overcome the inertia 
of the bobbin when the machine starts, and prevent the yarn from 
breaking under an undue strain. As may be seen from the illustra- 
tion, the automatic spinner has two spindles running independently 
side by side. The yarn must be wound around the haul pulleys 
in the direction of rotation of the flyer, otherwise the machine will 
not work at all. Either right or left hand twist may be put in as 
required. The machine is well adapted for spinning from Nos. 18 
to 40’s rope yarn from hard fibre, and for producing the four 
standard sizes of binder twine, i,e, 500, 550, 600, and 650 feet per 
lb. from Manila and New Zealand hemps. 

Owing to the recent imposition of preferential duties, the greater 
part of the Manila hemp crop now goes to America, the United 
States being the largest users of hard fibre in the world. There 
are many largo rope works, one of the principal being the M‘Cormick 
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binder twine mill in Chicago, which has a capacity of 90 tons of 
binder twine per day. 

For lighter yarns from hard fibre, say for 1 lea yarn from white 
Manila, suitable for twisting into trawl twine, a machine somewhat 
similar in prmciple but different in construction is required. It 
is known as Lawson inclined gill-spinning .machine, and has ijsually 
six spindles side by side, and is adapted for an 8 x 4-inch bobbin. 
The cans of sliver from the finishing drawing frame are put up at 
the back as before, and the sliver passed to the feed rollers. As 
it issues from these latter, the sliver is pinned by gills, fixed ui)on 
faller bars in the usual way. The bars or fallers are moved forward 
by screws upon the screw gill principle. The fibre is drawn from 
the gills through a condenser and twist tube by means of haul 
pulleys in a similar manner as in the automatic spinner. Gearing, 
however, takes the place of belts in the flyer and twist tube drive, 
and in dragging the bobbin, and has the advantage that, being a 
positive drive, the weight and twist of the yarn cannot be affected 
by slipping belts, as in some makes of automatic spinners. Unlike 
the automatic, the condensing trumpet mouth has no draft-control- 
ling power. It merely serves to retain and draw out lumps, and to 
preserve such a grip upon the fibres as will prevent them from being 
gulped. The theory of the drafting, twisting, and winding is similar 
to that of the automatic spinner. The particulars of this nuichinc 
are: Length of reach, 80 inches; breadth of gill, IJ inches; pins 
per inch in gill (1 row) 8 ; over all length of pin, 1 inch ; pitch of 
screw, l-j-fth inch. 
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THE FLAX, HEMP, AND JUTE KOVING FRAME 

The roving framo is one of the most important and interesting 
machines in the spinning mill. It is important because badly 
inade.roYO can never make good yarn. It^ia. interesting on account 
oi. its winding and differential gear, which is a most ingenious and 
beautiful piece of mechanism. 

Of the drafting arrangements of the roving frame we have 
nothing more to do, tliey being practically the same as in the 
drawing frame. The gills are of the screw, link, slide, ring, 
circular, or rotary types. When the sliver reaches this frame it 
has been attenuated to such an extent that if it is to be drawn 
out still further before spinning it must be given a slight twist to 
strengthen it, and must be wound upon a bobbin. 

Figure 39 gives a general view of a coarse roving frame as 
made hy Messrs, Fair bairn Maepherson & Co. of Leeds. It will 
be seen that this frame has 64 spindles ranged in two rows. The 
tendency of the times is to increase the length of the frames, and 
consequently the number of spindles. The author has worked 
frames of 112 spindles with a 7 x 3^-inch bobbin, which is probably 
the maximum Icngtli made so far. The speed of the spindles has 
likewise increased. Twenty years ago 500 revolutions per minute 
was considered a good speed, but they are now sometimes run up to 
double that speed. The ^)indles are of steel, 2 to 3 feet long and 
ilQ J inch in diameter. The spindle “foot^' rests in a brass step 
set in the step rail. The spindles are supported in a vertical position 
by brass collars fixed in the builder. These collars, which should 
be of a good length, form » sleeve or socket upon which the 
wharves or bobbin carriers may run without wearing the spindles. 
In coarse frames the spindle tops are usually steadied by cap plates, 
seen in Figures 39 and 40. The tops of the spindles are fitted to 
receive the flyers, which are of wrought iron or steel. The flyer 
is attached to the spindle top by means of a small round button 
fixed inside the socket of the flyer, and engaging in a spirally cut 
groove in the spindle top. The revolving spindle keeps the button 
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pressed against the end of the groove, which prevents the llyer 
flying off when at work, but does not hinder its speedy removal for 
doffing. The neck and leg of the flyer are hollow, the latter being 
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split to facilitate threading. Thexove or twisted sliver, after leaving 
the drawing roller, enters the neck or throat of the flyer, passes to 
the leg through one of the two lateral holes, and is thence led 
to the flyer eye, which is of the. ordinary curl pattern, on to the 
bobbin. The rove should be passed almost completely round the 
neck before leading it through the leg of the flyer, as the rove is 
thereby rendered smoother and the tension and strain localised in 
the twisted portion of the sliver. 

The ^ipeed of the spindles may be thus calculated. Suppose 
that the line shaft makes 180 revolutions per minute, and has upon 
it a drum 36 inches in diameter driving the frame through a pulley 
18 inches in diameter; the speed wheel has 76 teeth, spindle 
shaft wheel 48 teeth, spindle shaft bevel 26 teeth, stud bevel 36 
teeth, stud wheel 40 teeth, and spindle pinions 20 teeth. The 


speed of the spindles will then be 


180x36x76x^6x4^ 

18x48x36x20 


revolutions per minute. The number of doifs or shifts taken off per 
day depends upon the weight of the rove and the speed of the 
spindles, varying from 2 doffs of 7 x 3|-inch bobbins roving 250 
yards rove to 30 doffs on a jute roving, rove 70 lbs. per spindle. 

As it is very important that the preparing room should produce 
as much rove as possible, it is a very good plan to check the pro- 
duction of the roving frames by means of clocks or counters actuated 
by a worm upon the end of the drawing roller. 

The differential motion and bobbin -winding mechanism of the 
roving frame is for the purpose of giving the bobbin a positive 
motion, so that a comparatively weak rove may be built upon the 
bobbin in a regular manner without strain. 

Ill flax, hemp, and jute spinning the rove is laid upon the 
bobbin by the flyer, which travels quicker than or leads the bobbin. 
Since the rate of delivery is constant, the bobbin must run quicker 
when full than when empty, its diameter being greater. This 
change in the speed of the bobbin is effected by means of a 
differential motion, which gradually increases the speed of the 
socket wheel which drives the bobbins. There are two sorts of 


differential motions employed in modern machinery : the older, on 
Hould worth's principle, seen in Figure 41, being employed by the 
majority* of makers,; the other, the invention of my friend Mr. 
Shaw, being taken from the cotton roving frames made by Messrs. 
Brooks & Doxey. The first arrangement, as shown to the left of 
Figure 41, consists in a large spur wheel of say 105 teeth, having 
two bevel wheels working upon studs set at right angles to its axes, 
and placed between the latter and the rim of the wheel. The large 
spur wheel, or crown wheel as it is sometimes called, revolves 
loosely upon the frame shaft, carrying round with it the wheels 
which it contains. Upon either side of it, and upon the franje 
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shaft, are two bevel wheels of equal diameter and pitch to those 
in the differential wheel. One of these, that to the left, is fast 
upon the shaft; the other, to the right, is loose and compounded 
with the socket wheel before referred to, which drives the bobbins 
through the link gearing shown. Study the motion carefully, and 
you will see that if the crown wheel be held at rest, the bevel 
wheels which it contains will merely serve as carriers to transmit 
the motion unchanged, except as regards direction, to the socket 



Fig. 40. 


wheel. The ’socket wheel, then, always travels in an opposite 
direction to the frame shaft when at work. If the frame shaft 
be at rest, and we turn the cro\Vn wheel by hand in the same 
direction as it usually turns in flax rovings, ^.e. in the opposite 
direction to the frame shaft, we will find that, since the two bevels 
upon the shaft are the same size, the loose one and socket wheel 
will make two revolutions for each made by the crown wheel, and 
in the same direction, one revolution , being due to the motion 
imparted to the intermediate bevel by being carried round the 
fixed bevel, and the other to the crown wheel carrying round the 
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looae bevel with it in consequence of the reaction of its teeth upon 
those of the intermediate bevel. The motion of the socket wheel 
is then, when at work, the resultant of two velocities in opposite 
directions — one imparted to it by the frame shaft, and the other 
by the crown wheel. The former is equal to that of the frame 
shaft, but in an opposite (tirection ; the latter is equal to twice that 
of the crown wheel, and in a direction opposite to the former. In 
other words, if the velocity of the frame shaft be called x and the 
velocity df the crown wheel the resultant velocity of the socket 
wheel is a; - 2?y. The bobbin, then, is driven faster or slower by 
changing the speed of the crown wheel or its equivalent by means 



of one of the aYrangements which we will presently describe. In 
the Brooks, Doxey, and Shaw dillmrentiaL motion, the crown wheel 
is replaced by a circular metal box, compounded with a spur wheel, 
through which it is driven from cones. Inside the box, near its 
periphery and between and at right angles to its sides, two studs 
are fixed which carry double pillions revolving freely upon them. 
One of each pair, those nearer the geared end of the box, are 
driven by a spur wheel fast upon the frame shaft. The two 
other pinions gear with a spur wheel compounded with the 
usual socket wheel, which runs loose upon the frame shaft and drives 
the bobbins. If the box was fixed, the socket wheel would be 
driven at a certain speed by the wheel upon the frame shaft, 
through the carriers fixed in the box. When the box is turned 
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in the same direction as the frame shaft, the carrier pinions move 
round the driver in the same direction as that in which it turns, 
and its driving power is diminished by every additional re\olution 
of the box ; consequently the quicker the box turns, the slower the 
socket wheel and bobbins turn. Hence with these two arrange- 
ments tlie crown wheel or box is driven' quiclihj in order that the 
b()})bins may move slowly at the start of the doif, and diminishes in 
speed as the bobbins fill, in order that the bobbins may increase 
in speed. * 

It must be clearly understood that it is not the crown wheel 
nor its driver which drives the bobbins quicker or slower. The 
socket wheel driven from the frame shaft is the driver of the 
bobbins, the use of the ditferential motion being merely to govern 
or vary its speed slightly. 

There are several ways of driving the differential wheel or box 
at a variable speed. Nearly every mfiker has his own method. 
Messrs. Fairbairn Maepherson & Co. employ the disc and scroll 
arrangement shown in the Figures 40 and 41 ; Messrs. Combe & 
Barbour and Messrs. Douglas Fraser & Co. employ tlie expansion 
pulley ; while Messrs. Lawson, Messrs. Mackie, and Messrs. Walker 
employ a pair of cones. 

Under the disc and scroll system the speed of the differential 
wlieel depends upon tlie position of the friction bowl between the 
discs which give it motion. The friction bowl slides ui)on a feather 
on the shaft which drives the differential wheel. The friction bowl 
is moved from the periphery of the discs towards their centre by 
means of the guide rods, the lever centered at its base, and the 
scroll, all seen in Figure 41. The lever is j)ulled backwards as the 
scroll permits by means of a weight and a chain passing over the 
pulley shown. The diameter of the discs is usually 20 inches. 
The lower one only is keyed upon the vertical shaft or spindle 
which rests in the footstep shown, and which receives ,its motion 
through mitre gearing from the twist wheel. The upper disc is 
fixed upon a long sleeve, which turns upon the vertical spindle and 
is driven in an opposite direction to the lower disc by means of the 
mitre wheel upon its upi)er end as shown. 

The expansion pulley used by Messrs. Combe & Barbour is made 
in two halves. One half is fixed upon its sliaft, while* the other 
is free to move inwards and intellect the other, as it is constrained 
to do so by being gradually raised and at the same time pressed 
against a triangular slide. In Messrs, Combe & Barbour^s frame, 
the raising of the expansion pulley compensates exactly for its 
increase in diameter, and keeps the driving band, wliicli passes 
round a grooved pulley upon the drawing roller, at a constant 
tension. The expansion pulley is raised by means of a quadrant 
^which supports one end. The angle plate which controls the 
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intersection of the two sides of the pulley is generally made with 
a bevel of one inch per inch perpendicular. The angle of the sides 
of the pulley is generally such that, for every inch the pulley is 
pushed in, its diameter is increased by 1;^ inches. As in the other 
forms of mechanism, each shift is effected, when the builder has 
reachdl the extremity of *ts travel at either end, by the escapement 
of a ratchet wheel, the catch retaining which is released by the 
motion of the builder. The speed of the bobbin and builder is 
thus regulated for the succeeding layer of rove. 

The.jcQi)jea.-Used .hy. JMessrs* Lawson and others to control the 
motion of the differential wheel ajid drive the builder, are usually 
about 36 indies in length, and vary in diameter from 3 to 6 inches. 
Their axles arc placed parallel, the smaller end of one cone being 
opposite to the big end of the other. A belt passes round the two 
and communicates motion from the driving cone to the driver, 
the speed of the latter, and consequently that of the crown wheel 
and builder, depending upon the position of the belt upon the 
cones. In a properly constnicted pair of cones the slope from the 
small to the large end is not a straight line, in one being slightly 
rounded and in the other correspondingly hollowed. This curve is 
what is known as hyperbolic, and is the only one with which the 
speed of one being constant, the sjieed of the other and consequently 
that of the crown wheel and the lag of the bobbin may be diminished 
by a given shift of the belt, by amounts proportionate to the 
increasing diameter of the bobbin barrel. It will be noticed that 
the change in s})ecd of the bobbins is much more rapid when they 
are comparatively empty than when full, as then the constant 
increase bears a greater ratio to the diameter of the barrel than 
when the bobbin is larger. The diameter of a properly shaped 
cone at any point may be found by multiplying the length of the 
cone in inches by the greater diameter, and dividing by the length of 
the cone in indies, plus the distance of the given point from the 
large end of the cone. Thus the diameter of a cone 36x6x3 inches, 


at a point 12 inches from its largo end, is 


36 x 6 216 

36 + 12“ 48 


= inches. 


The diameter of the complementary cone at a similar distance from 
the small end is (6 + 3 inches) - 4*5 inches = 4^ inches. Thus 
the mean diameter of cone is situfited at a ])oint 12 inches from 
its big end, and tbe mean diameter of the other cone at a distance 
of 12 inches from its small end. The cone belt is shifted upon 
the cones by means of a fork attached to a rack, actuated by the 
escapement of the index or ratchet wheel. 

On account of the slope of the cones, it will be found that the 
cone belt docs not bear evenly upon the faces of the two cones, but 
that it is the opposite edges of the belt which bear upon the upper 
and lower cones respectively, and which consequently do t^c 
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driving. For this reason one of the cones should be deplaced a 
distance equal to the width of the belt, so that the complementary 
diameters, instead of being in the same vertical plane, are where 
they will be acted upon by the opposite edges of the belt as it 
runs in practice. It is with this object that in the frames of some 
makers the cones, while being seemingly b'etween the same pferpen- 
diculars, have upon the small end of the lower cone a parallel part 
of length equal to the width of the belt, the true curve only 
commencing at that point. 

The cones, expansion pulley, or disc and scroll mechanism, 
drives the builder rack shaft through a quick-change motion of 
varying form. Its object is to change as rapidly as possible the 
direction of motion of the builder when it reaches the end of its 
travel. It is actuated by the builder itself pressing upon levers, 
which at the correct moment cause instantaneously in Combe’s 
frame the throwing out of gear of one pinion and the engagement 
of another turning in the opposite direction, these two pinions 
alternately driving the builder rack shaft in opposite directions. 
In Lawson’s frame a small pinion on the end of the crown driving 
shaft drives another shaft through a wheel keyed upon its end. 
The other extremity of this latter shaft has a small lateral movement 
controlled by a spring “ rat-trap ” motion, actuated by the upward 
and downward motion of the builder. The small lateral movement 
which it imparts to the shaft is sufficient to put the wheel ui)on 
its end alternately into gear with one or other of two spur junions 
upon either side of it. These two pinions are compounded with 
stud wheels, which are themselves in gear, so that their direction 
of rotation depends upon which pinion is in gear with the driver. 
From either of the strike motion wheels, motion in one direction 
or the other is conveyed through a changeable builder pinion and 
other intermediates to the builder rack shaft running the whole 
length of the frame behind and below the builder. This shaft has 
pinions keyed upon it at frequent intervals. These pinions engage 
with vertical racks attached to the builder, which is thus given a 
reciprocating vertical motion, being guided by vertical slides and 
balanced by weights sui)ported by chains passing over pulleys. 

Ill.3tackie’s frame the builder motion is somewhat similar to the 
strike motion, however, being composed of two bevel face wheels 
with a double bevel wheel between them, and caused to slide, upon 
a feather upon its shaft, into gear with one or other of the two 
face wheels. 

We believe that Fairbairn still uses the old mangle wheel upon 
the end of his rack shaft. The mangle wheel referred to consists 
of a face plate from which strong round pins project and almost 
encircle it. The driving pinion is upon the end of a shaft which 
h^ a little freedom in its bearings. It gears with the pins in the 
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mangle wheel, and when it arrives at the end of the row is 
constrained by a guide to pass round to the other side, and con- 
sequently drives the mangle wheel and rack shaft in the opposite 
direction. 

The index or ratchet wheel which controls the shift of the 
cone belt, the shift of tlift friction howl, or the rise of the expansion 
pulley, is turned by the action of a weight and chain. It is allowed 
to escape by half a tooth at each rise and fall of the builder by 
the raisftig of the pawl, which holds it, by the action of the builder 
itself. Care must be taken that the pawls themselves and the rods 
which raise them are properly set, so that they do slip half a tooth 
every time, and that at the right moment, i.e. exactly when the 
builder reaches the end of its travel. If this point be not properly 
watched, “lioating” and tightening will result, and imperfect rove 
will be produced. The escapement of the index wheel affects the 
differential motion and brings about a change in the speed of the 
bobbins. If the wheel be too coarse, i.e. has too few teeth, the 
speed of the bobbins will increase too rapidly, and soft built rove 
will result. If, on the other hand, the index be too fine, the speeds 
of the bobbins will inciease too gradually, and the rove will be too 
hard built and strained. Theoretically, the number of teeth in the 
index wheel should be inversely })roportional to the diameter of 
the rove, although the latter is flattened somewhat as it is laid 
upon the bobbin. The calculation necessary to find the requisite 
index pinion for rove of given weight or diameter is of too 
complicated a nature for practical men. For this reason it is not 
given here, but may be found in another work by the same author. 
A like remark applies to the calculation to find the correct builder 
pinion which gives the builder the speed necessary to build the 
spirals of rove side by side ujjon the barrel of the bobbin. This 
speed, of course, varies or diminishes as the bobbin fills, or has a 
greater winding diameter, being governed by the variable speed 
of the lower cone, expansion pulley, or bowl, as the case may 
be. 

For practical purposes, it is sufficient, in starting a new frame, 
for instance, to arrive at the correct index and builder pinions by 
trial or by comparison with a similar frame already running. A 
piece of paper may be laid upon the barrel of the bobbin or between 
two layers of rove, by means of which it may easily be seen if the 
spirals of rove are laid closely together, as they should be if the 
correct builder pinion be used. The tension of the rove and the 
hardness of the build of the bobbin show if the index wheel is too 
coarse or too fine. When changing from one weight of.jove to 
another, .the new index, and builder pinions may be correctly found 
by calculation, ^the old one being to the new in the same ratio as is 
the square root of the yards per oz.' of old rove to the square root 
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of the yards per oz. of the new. If, for instance, a 26 index 
pinion builds 75 yard rove correctly, a 30 pinion will be required 
to build rove 100 yards per oz. : thus ^75 : /^lOO : 26 : 30. It 
is simpler, and almost as accurate to work by proportion. Then add 
the old index to the result, and halve the total thus obtained. For 

75 : 100 : 26 : 35 and — '2 '— nearly. The builder pinion 

may be found in a similar manner, but care must be taken to see 
whether, in the make of frame under observation, this pinion is a 
driver or a driven. It..it be a driver, then it must be smajler for 
hirer rove ; but if a driven, then must it be larger in order that the 
builder may be driven slower. 

Twist is another important matter in connection with the rove. 
It is the habit of some spinners to twist their rove rather hard in 
order to avoid trouble in the spinning room through rove breaking 
in defective troughs, or in consequence of defective skewers or creels. 
This is not the way to produce perfect yarn. If the material has 
been properly prepared over up-to-date machinery, there should be 
no thin places in the rove to be strengthened by additional twist. 
The proper degree of twist to give is that which is just sufficient to 
carry the rove through the trough or from the bobbin to the feed 
roller. It. may be gauged by allowing the bobbin to rest upon the 
paliu of the left hand and pulling off a length of rove. If it breaks 
olf short it is a sure sign that the rove is not sufficiently twisted ; 
while if when about three feet has been pulled olf it requires a pull 
to break it, it is an indication that the rove is too hard twisted, and 
that there is a danger of it “ running ” through the feed rollers of 
the spinning frame, and producing “shired” and slubby yarn. .Of 
course short fibre or tow wilLtequire more twist jn the jove^ to_give 
it the necessary strength, than will long line. The author has 
found that, on the average, one turn per inch twist is sufficient for 
240 yard rove made out of Irish or Flemish long line flivx. The 
twist required is directly proport^al to the square root of the 
number of yards per oz. of rove, [jn Combers, Lawson^s, and Fair- 
bairn’s roving frames the number of teeth in the twist pinion is 
inversely proportional to the twist it produces ; hence, in changing 
from one weight of rove to another, the new twist pinion may be 
found by squaring the number of teeth in the old twist pinion, 
multiplying by the number of yards'per oz. in the old rove, dividing 
by the number of yards per oz. in the new rove, and extracting the 
square root of the result. Thus, if a 48 twist pinion is required for 
rove 200 yards per oz., what pinion will be required for rove 175 

, /48^7206 /^4ir2M /oftQQ 

yards per oz. more, or ^ — == ^ - = ^2633 = 51 

nearly. Or again, as in the shortered index pinion calculation, 
work by proportion, add the old twist pinion to the result, and halve 
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48 "j* 55 

the sum of the two, thus 175 : 200 : 48 : 55, and — — = 51 
nearly. 

In Mackie’s and in Walker’s new roving frames, t he twist 
pinion, instead of hernia driveiyis a driven pinion, hence a small 
twist 'pinion gives less twist instead of more, as in the frames of 
the other makers. In dealing with these frames, the answer to 
the sanje question would therefore be 200 : 176 : 48 : 42, and 

— ~ = 45, the twist pinion required. 

A rove stock of say 10 bobbins per spinning spindle should be 
kept and stored in a cool and dry place near the preparing room. 
The rove may be carted to the spinniiigVoom as required in a rove 
cart or carried in baskets. Needless to say, it must be very carefully 
handled and not tossed or ravelled. Fine and light-coloured rove 
may be carefully packed and closed up in boxes at the roving frame 
and thus delivered to the spinning-room, so that all unnecessary 
handling may be avoided and light excluded. Light-coloured rove 
will undoubtedly change colour if exposed to sunlight, so that it is 
advisable that the store should be in semi-darkness. The oldest 
rove should always be taken fir.st, so that if a change of colour should 
occur, the change may gradually appear in the yarn, and not as 
“ stripes,” which buyers, of course, object to. 



CHAPTER VII 


DRY AND HALF-DRY SPINNING 

Figures 42, 43, and 45 give general views of dry-spinning frames for 
flax, hemp, jute, and tow. The frame shown in Figure 43, made l)y 
Messrs. Fairbairn Maepherson & Co., Leeds, may also be used for 
half-dry spinning, for, if closely observed, it will be seen to be 
provided with a brass damping roller running parallel to and just 
behind and above the thread plate. The working of the frame will 
be more clearly understood if Figures 44 and 46 be studied. 

The bobbins of rove made upon the roving frame as described 
in our last chapter, are placed upon the pins in the creel, seen in 
all the above-mentioned figures. The ends are brought down 
through the feed or retaining rollers, as clearly seen in Figure 46, and 
then pass over the rove plate or breast beam and through the tin 
rove conductors to the drawing rollers, which draft it or draw it 
out to the required size. The end, which is now receiving twist, 
passes next through the thread plate eye E, Figure 44, to the flyer or 
traveller, and is then wound upon the bobbin or cop. The fish- 
tailed flyer used upon the dry spinning frame is most clearly seen 
in Figure 48. The ends of the flyer legs are flattened and pierced by 
an open eye. In order to minimise ballooning, and keep the end 
in the flyer eye, the thread is lapped round the flyer leg in the 
manner seen in Figure 46. In the flyer frame the bobbin is loose 
upon the spindle, and is pulled round by the thread and flyer which 
leads and wraps the thread upon the bobbin, which is dragged or 
retarded in its motion by a drag band, as described upon page 90. 
The automatic bobbin dragging motipn described and illustrated in 
Figure 38 may be advantageously used upon the flyer dry spinning 
frame, being applied in the same way as upon the gill spinning 
frame for fine yarns. 

Upon the ring frame. Figure 45, the principles of twisting and 
winding are different. The builder D in Figure 44 is replaced by a 
copping plate, which is given a short traverse quick up-and-down 
motion as well as a very slow upM^ard motion. It is cut out around 
thq spindles for specially constructed steel rings, upon which the 
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carriers or travellers run. The end pa.s.scs from the drawing roller 
through the thread plate eye to the traveller, through which it 
passes to be wound upon a paper tube or ring bobbin fixed upon the 
spindle. It is the revolution of the spindle and bobbin which drags 



Fi(i. 44.— Section through swing-rail dry spinning frame. 


the traveller round its ring and puts in the twist. The degree of 
twist which is put into the yarn depends upon the rate of delivery 
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Fig. 45.— Dry spinning frame upon the ring system. 


DRY AND HALF-DRY SPINNING ^ iii 

and the speed of the spindle. It is effected to some extent by the 
effective winding diameter of the cop, for the traveller runs slower 
than the spindle by an amount required to wind up the yarn as it 
is delivered and twisted. In practice, however, the variable lag of 
the traveller may bo neglected, both as regards the twist calculation 
and as regards any variation in the twist, which never amounts to 
more than 5 or 6 per cent. 

Spinning and winding into cop form lends itself very con- 
veniently to winding off’ endwise and without strain, as in the 
warping machine. Ring spindles may bo run much quicker than 
flyer spindles, since they are not top-heavy, and may be constructed 
on the Rabbeth principle. The friction of the traveller upon the 
ring ‘is the chief difficulty experienced in ring spinning. The 
presence of dirt and water has led to the abandonment of the ring 
system in wet spinning. The rings should be regularly oiled, and 
care must be taken that the diameter of the ring does not bear too 
high a ratio to the smallest diameter of the tube, and that the 
weight of the traveller is suitable for the yarn being spun. When 
the yarn, in passing from the traveller to the cop, becomes the 
tangent of a comparatively small circle, and when the tension on 
the yarn at this point is split up into its component factors, i.e. a 
force pulling towards the centre of the ring, and another pulling 
the traveller round the ring, it will be found that the latter force 
is comparatively small ; hence it is that with the ordinary traveller, 
spinning on to the bare spindle is extremely difficult, and that when 
spinning on to a tube or ring bobbin, the end generally breaks when 
it is being wound on to a small diameter. If any difficulty is 
experienced in this way, the pin form of traveller, which reduces 
the effective distance from the spindle, will be found to be an 
improvement. 

The frames shown in Figures 44 and 45 are of special construction. 
The spindles A are each driven by a separate band from the tin 
cylindoro B. Instead of the neck rails C, the step rails C, and 
thread plate E being fixed to the gables and carriages, they are 
carried upon swinging supports F, fulcruraed upon strong studs G 
set in the gables. In this way they can swing towards or away 
from the tin cylinders, so as to keep a uniform tension upon the 
spindle .hands. Weighted levers H are used to give the required 
tension to the cords. Irregularities of tension occasioned by 
the dryness or humidity of the atmosphere are thus avoided, 
and a Monday morning’s start may he made without the usual 
additional load upon the engine. The ordinary flyer spindle 
turns in a gun-metal collar and footstep set in the neck and 
step rails respectively, being held down by the bearing of the 
collar against a shoulder at the junction of the spindle neck and 
butt. 
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Figures 46*, 47, 48, 
and 49 show a patent 
flexible flyer spindle of 
German design and 
construction. It will 
be seen that each 
spindle S is sup'Jiortcd 
by a separate step 
bracket H attjached to 
the neck rail. The 
wharve V is lixed up- 
on and over the spindle 
foot, which turns in 
the footstep U. The 
collar is held in the 
neck rail B by means 
of springs e, which 
render the spindle 
flexible. It is covered 
by a cover d, which 
keeps out dirt from a 
washer of absorbent 
material which holds 
the oil. It will be 
seen from Fig. 49 that 
the spindle may be 
lifted out for oiling 
the step. The wharve 
being upon the spindle 
foot gives a steady 
drive without vibra- 
tion. 

The drawing and 
retaining rollers of the 
dry spinning frame 
are of steel. The top 
or feed roller is fluted, 
while the bottom or 
drawing roller is 
merely scored to give 
it gripping power. 
The pressing rollers 
are placed behind the 
long rollers, and are 
pressed against them 
by means of a lever 
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and weight, as clearly seen in Figures 44 and 46. The top 
pressing rollers are of steel, and fluted to correspond with the 
feed roller. The bottom pressing rollers are of wood, usually 
sycamore, and turned down to a narrow face, 
which is embraced by the wings of the tin 
conductors which hang loose upon their bar. 
The pressure upon each pair of top bosses is 
about 40 lbs., and upon the bottom or drawing 
rollers, from 60 to 80 lbs. The rove guide 
above the feed rollers should have a short 
traverse given to it, by means of a worm and cam 
or heart, so that the roller may not become 
grooved through the constant passage of the rove 





Fio. 47. — Section 
through Berg- 
mann spindle. 



Fro. 48.— Berg- 
mann spindle. 


Fio. 49.— Berg- 
inanu spindle. 


in one place. Since the bottom pressing rollers are fixed in position, 
the drawing roller should be given a short traverse to reduce wear 
in one place. This may be conveniently done in a similar manner 
as in the drawing and roving frame. 
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The proper adjustment of the rove or breast-plate, and with it 
the conductors, is a most important point in dry spinning. Most 
modern frames are provided with an arrangement, by means of 
which one movement causes the rove plates across the whole length 
of the frame to be moved at one time, and which saves a great deal 
of time in setting the plates. The bringing forward or putting 
backward of the rove plate and conductor in a spinning frame has 
the effect either of opening out the twist of the rove or of keeping 
it in for a certain length of time while the rove is passing* between 
the top and bottom rollers. 

In spinning a light size of yarn, say 8-lb. jute for instance, the 
twist must be kept in the rove between the rollers by keeping it 
forward by the plate, as if the twist be allowed to run out too 
quickly the ends will break too much and the yarn be shirey^ 
111 spinning from 12 to 14-lb. jute yarn the rove plate should be 
brought forward, so that the rove may touch the plate across its 
entire breadth. The conductor rod must then be put back, so that’ 
the rove, while passing through the conductor, will only touch the 
back of its lower half. For heavier yarn, the plate must be brought 
still farther forward, and the conductor rod put farther back. 

In jute-spinning mills the speed of the spindles of the dry spinning 
frame range from about 2500 revolutions per minute for 24-lb. weft 
upon a 5-inch frame to 3300 revolutions per minute upon a 3f-inch 
frame spinning 8-lb. warp. The spindles should be driven by tapes 
from If to 2;J inches in width, according to the pitch of the frame. 
The overall length of the usual frame is about 27 feet, giving from 
114 to 154 spindles for the double frame. 

The bobbin traverse arrangement* of the dry spinning frame con- 
sists of a heart, driven by a pinion upon the end of the feed roller. 
Levers rest upon the hearts or cams, and are connected with pulleys 
upon the builder shafts by means of chains. The revolution of the 
heart wheel produces an up-and-down motion in the levers and 
through the builder shaft to the poker rods and builder. 

As in tlm preparing room, the wooden pressing rollers shou ld 
gQn§.fiyer, day. by day, and the defective ones taken out and tnmnd 
up in the lathe. 

As regards the production of the dry spinning frame, 4 spangles 
per spindle per week of 7-lb. hessian warp may be taken as a basis 
of fair turn off. 

The reach of the dry spinning frame varies from 9 inches for 
Jute and tow to 24 inches for long line flax and hemp. 

The average twist required by flax, hemp, and jute yarns may be 
taken to be the product of 2 and the square root of the number of 
leas of 300 yards contained in 1 lb. Thus the number of turns 
per inch required for 25’s lea yarn equals 2 x ^25 = 2x5 = 10 turns. 
For jute yarns numbered upon the Scotch basis, it may be taken 
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that 3-lb. yarn requires 8 turns per inch twist. The, number of 
turns per inch required by any other number may then be obtained 
by multiplying the turns per inch for 3-lb. yarn by the square 
root of 3 and dividing by the square root of the number of the 
yarn to be twisted. Tims the twist required for yarn, weighing 
8 lbs. per spindle at the rate of 8 turns per inch for 3-lb. yarn is 

n/3_ /U~x3 ,oa a • u- 

— “* /y/ ~ V = 4-9 turns per inch. ■ 


The reason that the square root of the number is introduced 
into the calculation is that the twist should vary inversely as the 
diameter of the thread, and that the diameter of the thread varies 
inversely as the square root of the number of leas per lb., or 
directly as the square root of the lb. per spindle. To obtain the 
degree of twist required upon the spinning frame, the correct twist 
pinion must be put on, so that the drawing rollers may run at such 
•a speed that they deliver 1 inch of sliver while the spindles make 
the required number of revolutions. Thus, if the drawing roller 
wheel have 120 teeth, twist pinion 40 teeth, crown or double inter- 
mediate wheel 90 teeth, cylinder pinion 28 teeth, diameter of tin 
cylinder 10 inches, and diameter of wharve If inches, the spindles 


will make 
turns once. 


120x90^x 10 
40 x 28 x I f 


If the drawing roller 


= 55 revolutions while the drawing roller 
is 4 inches in diameter, or 12*5 


55 


inches in circumference, the spindles will turn = 4*4 times while 


the roller delivers 1 inch of sliver, and will put in 4*4 turns per 
inch twist. The correct twist J^inion for any number of turns per 
inch twist may be found by determining a constant number, which 
when divided by the turns per inch twist, gives tlie required pinion, 
or which, when divided hy any pinion, gives the turns per inch twist 
which will be produced. The twist constant for the frame, with 


, , .120x90x10 

particulars as above, is 28~>ri|~>ri*^’5 ~ ^ 

In practice the twist pinion may be conveniently changed as 
follows : Suppose that a 40-twist pinion is giving the correct twist 
to 6-lea yarn, and it be required to change to 4-lea yarn with a 
similar twist, the pinion required must be a larger one, so that the 
delivery roller may run faster. *It may be larger in proportion 
to the square roots of the numbers. It will therefore have 

40 x 720 “ x 6= v^2400 = 49teeth,or-®^® 


n/4 


’ + 40 


= 50 roughly. 


Under the Scotch system, the number of teeth in the twist 
pinion will be in direct proportion to the square root of the yarn 
numbers. • 
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The draft of the dry spinning frame is, as in other spinning 
machinery, the ratio between -the rates of feed and delivery. The 
gearing between the feed and drawing rollers may be as follows : 
Feed roller wheel 110 teeth, stud pinion 44 teeth, stud wheel 90 
teeth, drawing roller or draft change pinion 45 teeth ; the draft 
produced, if the diameter of the drawing-roller be 4 inches and that 

110 X 90 X 4 

of the feed roller 24 inches, will be 71 — 7 = — As in the 
^ ’ 44 X 46 X 2^ 

110x90x4 

twist calculation, a constant number 44 x - = 360 may be 

formed, which when divided by the draft gives the draft pinion 
required, or vice vemt. 

The draft required to spin any yarn is of course the ratio in 
w-^eights of unit lengths of yarn and rove. Thus the draft required 

56 

to spin 8-lb. yarn from 56-lb. rove is “§“ = 7. The calculation re-^ 

quired to lind the draft required to spin a given lea yarn from rove 
weighing so many yards per ounce is more complicated, .'is the data 
must first be reduced to the same denomination, i.e. yards per oz. 

There are roughly =19 yards per oz. in 1-lca yarn, and 16x19 

= 304 yards per oz. in 16-lea yarn, for instance. The rule to find 
the draft, then, in such a case is to multiply the lea to be spun by 19 
and divide by the yards per oz. of rove. Thus the draft required 
to spin 16’s lea yarn from rove weighing 32 yards peroz., will be 

16x19 

-g— 9-5. 


When the bobbins are full of yarn, the flyers are removed and 
the bobbins doffed .and replaced by empty ones. The full bobbins 
are put into boxes or baskets and removed either to the cop winding, 
warp-winding, or reeling departments. 



CHAPTEE VIII 


WET SPINNING OF FLAX, HEMP, AND TOW 

The so-called fibre of the flax and hemp plants is composed of short 
or ultimate fibres, from 1^ to 2 inches in length, joined together by 
gummy matter or pectose. 

In dry spinning the long compound fibres are spun into a 
comparatively coarse yarn, which, however, is very strong, on account 
of the length of the fibre. 

It has been found impossible to produce the finer counts of yarn, 
say over 20’s lea, upon the dry system, so that many hemp yarns 
and almost all flax yarns are spun upon the wet system. 

In the wet spinning of flax and hem]) the fibre is macerated by 
a passage through a trough of hot water, the gummy matter or 
pectose being softened, permitting of the separation of the ultimate 
fibres between the drawing and retaining rollers set comparatively 
closely together, say 1| to 4 inches centre to centre. 

Figure 50 gives a general view of a wet spinning frame as made 
by Messrs. Fairbairn Maepherson & Co., Leeds, and Figure 51 
represents a somewhat similar frame made by a German firm. 

In both figures the creel, in which the bobbins of rove are 
placed upon skewers, is clearly seen. The water trough lies below 
and behind the top or feed rollers. It is covered with wooden lids 
to keep in the steam. The rove passes from the bobbins, over the 
rove guides, between the back of the trough and lid, under another 
guide in the bottom of the trough, which keeps it submerged, and 
then passes to the feed-rollers over the lip of the trough and the 
rove shifter. Its course may then be followed by reference to 
Figure 52, through the top or feed rollers a to the bottom or drawing 
rollers h, in which passage it is drafted to the desired degree, then 
through the thread plate eye c to the flyer eye being twisted and 
wound upon the bobbin e as described in the last chapter. The 
’water trough is heated by live steam, which is usually brought down 
a pipe in the centre of the frame and distributed by perforated 
branch pipes which extend along the bottom of the trough below 
the line of rove and nearly up to each end. 
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A new way of heating the water troughs is to connect the two 
ends of the trough by a U tube or pipe passing underneath. One 
bend of the U is formed by a T-piece, permitting of the joining up 


Fig. 50. — Hot water spinning frame. 
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of the steam pipe. The steam, when turned on, circulates the 
water round and round and heats it, additional water being added 
when required from a supply pipe connected with the steam pipe 



just below the steam valve. This method of heating the water 
has the advantage of dissolving and preventing the formation of 
gum upon the top of the water. With certain classes of flax 


-Wet spinning frame for flax or hemp and tow. 


120 


MODERN FLAX, HEMP, AND JUTE 





this gum often gives much trouble at the morning start, especially 
on Monday mornings, if not removed by hand. While with many 
sorts of dew-retted fibre the water may bo kept almost cold, yet 
hard fibre and coarse numbers retiuire nearly 200° F. of heat. Water 

at this tempewiturc gives off much 
aqueous vapoift*, in addition to the 
* steam which may escape by ebullition 

^ from the distribution pipes in the 
trough. The escape of this vapour 
into the atmosphere makes the air of 
the spinning-room very damp, and is 
most injurious to the health of the 
-B work-people. Its escape may be pre- 
vented to a great extent by the appli- 
cation, to the underside of the trough 
lids, of two ribs, one at the front and ^ 
one at the back, which project down 
into the water in the trough, reduce 
the surface exposed to the air, and 
thus greatly minimise the escape of 
steam. The water surface exposed to 
the outside air may be further reduced 
by the suppression of the slit at the 
back of the trough through which the 
rove passes, and by the introduction 
of porcelain tubes through which the 
rove enters the trough. 

The rove issuing from the trough 
carries much water with it, the water 
being thrown off by centrifugal force 
as the thread is being twisted by the 
flyer. This water is thrown by the flyer 
upon the spinner as she stands at her 
work. The law therefore provides that 
she be provided with a waterproof bib 
and apron, and also that all coarse frames 
of more than 2 1 -inch pitch are^ supplied 
with splash boards, such as are shown 
in the figures, in front of the spindles. 

^2. Another requirement of the law with 

regard to wet spinning rooms has reference 
to the hygroscopic state of the atmosphere. A wet and dry bulb 
thermometer, such as is shown in Figure 53, and supplied by the 
Sturtevant Engineering Co., London, must be hung up in the room. 
As it will be seen from the figure, this instrument consists of two 
ordinary thermometers side by side. The bulb of one is enveloped 
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in muslin and connected by a wick with a small reservoir of water. 
If the reservoir be dry the two thermometers will indicate the same 
temperature. The reservoir must be kept supplied with water, when, 
unless the air be fully saturated with moisture, evaporation from the 
wet bulb will cause that thermometer to indicate a lower temperature 
than the dry one. The law requires that ig the wet spinning room 
the wet and dry bulb thermometers should show a difference of at 
least two degrees at the ordinary spinning-room temperature. 

In the cold water system of spinning, which is practiced to a 
very limited extent, the rove is wound upon rove bobbins with 
perforated barrels and steeped in water for some time prior to 
spinning. Then, upon the spinning frame, the bobbins, instead of 
being put in the creel, as in hot water spinning, are placed vertically 
upon upright pegs in a specially deep spinning frame trough, kept 
full of water. They revolve quite freely upon these pegs, since the 
buoyance of the water supports them and reduces friction. This 
method of spinning gives satisfactory results with some classes of 
flax, such as the dew-retted varieties, which are often devoid of any 
great strength, and has as an adv.antage the saving in the cost of 
steam for heating the troughs, and the cooler, dryer, and more healthy 
atmosphere of the room. 

The *‘turn-olf” or production of a spinning spindle in a given 
time is limited by the quality of the material, the degree of twist 
put in, and the speed of the spindle. Six thousand revolutions per 
minute is a fairly quick speed even for fine spindles. Twenty cuts 
or leas per spindle per day of ten hours is a fair turn off for 40's lea 
line. If doffers are quick and clever, and if there are a sufficient 
number of them, the maximum production will be obtained by 
spinning rather coarse numbers on finer frames than what was the 
usual custom of the trade some years ago. The author has obtained 
a high turn off by spinning 60’s upon a frame of 2-inch pitch and 
40’s upon a 2^-inch frame, and this is a common practice upon the 
Continent. 

The speed of the spindles is easily calculated by multiplying 
together the speed of the lino shaft in revolutions per minute, the 
diameter of the drum upon it, and the diameter of the tin cylinder 
which commands the spindles, and then dividing by the product of 
the diameter of the frame pulley and the diameter of the Spindle 
wharve. Thus, suppose that the line shaft makes 200 revolutions 
per minute and has upon it a drum 36 inches in diameter, which 
commands the frame pulley, 15 inches in diameter, upon the tin 
cylinder axle. If the tin cylinder be 10 inches in diameter and 
the spindle wharve 1 inch in diameter, the speed of the spindles 


will be 


200 X 36 X 10 
15x1 


= 4800 revolutions per minute. 


As we have said, the reach of the wet spinning frame varies 
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from 1| inches to 4 inches, being the distance from centre to centre 
of the feed and drawing rollers, or, what is the same thing, half 
the sum of their diameters plus the space between them. A l|-inch 
reach is often suitable for 120^s lea upon a 1 J-inch frame, while a 
coarse hemp tow yarn may require as long a reach as 4 inches upon 
a 3-inch frame. The regch is raised or lowered by means of brass 
screws in the stands, which raise or lower the blocks carrying the 
top roller bushes upon a slide in the stands, which are attached to 
the roller beam as seen in Figure 54. The roller beam may be brought 
forward bodily, or the angle of the rollers changed in order to alter 
the lines of the frame as shown in Figure 62, and augment or decrease 
the bearing upon the thread plate eye c. The following table gives 
suitable settings for frames of various pitches : — 


Pitch of: „ 

Frame. ' 

h to Wq) (j. 


Inches. | 

^ i 
U I 
a" 


n 

2 


Inches 

n 

8^ 

7:/ 

7i 

62 - 

n 

5? 

T)} 


Distance back 

Angle 

Angle 

g from Line 

of 

of 

of Spindle. 

Beam. 

Boilers. 

Inches. 

Deg. 

Deg. 

H 

17 

Ill 

U 

17 

19 

1 

16 

18 

1 

16 

18 

■n 

15 

17 


15 

17 

15 

17 

1 

If) 

17 


Distance from 
Spimllp Screw h 
to Thread Plate c. 


Inches. 

3J 

2* 

2^ 

2| 

2J 

2 

2 


The distance from the spindle screw h to the thread plate c 
must be sufficient to allow the builders to be lifted off, and also to 
give room for the spinner’s hand in stopping the spindle. The 
effect of raising the thread plate is to put an increased bearing or 
tension upon the yarn, which is sometimes an advantage in spinning 
warp numbers. It has also the effect of enabling the thread to 
clear the head of the bobbin when the builder is at the top of its 
travel. It is most important that the thread plate eye should be 
vertically over the spindle top. 

The bobbins are wound and dragged as in the dry spinning 
frame, the weight of the drags varying from a few ounces, upon a 
IJ-inch frame spinning a line number, up to two pounds upon a 
3-inch frame spinning a coarse warp number. In wet spinning the 
tension of the yarn between the bobbin and the delivery roller 
should be all that it can stand, as if the bobbin be well dragged 
the fibres will be drawn closer, and a smoother, rounder, and stronger 
yarn be produced. This is specially important in the spinning of 
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double rove and warp numbers, in order that all weak spots or single 
may be broken, and that they may not pass on to the bobbin. 

The uj^-and-dowii motion of the builder of the wet spinning 
frame is usually produced by means of a quadrant,’^ as in Figure 51. 
Other arrangements (ixist, how<*.vcr, such as that employed by 
Messrs. Fairbairn Macpherson, and seen in#.Vigure 50. This^latter 
* arrangement will bo seen to consist of a heart wheel acting against 



runners upon studs set in the extremities of lever arms, the ends 
of the other arms being connected with the builder rod irons by 
means of chains. What is known as a “quadrant” is a long and 
short armed lever, fulcrumed upon a stud is the gable end. The 
short arm of the lever is connected by chains with the builder shaft 
as before. The long arm has upon its extremity a toothed sector of 
a circle, the teeth being in the form of brass pins, with which the 
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small quadrant pinion, upon the end of the quadrant shaft, engages 
and gives an oscillating motion to the lover arm, the same being 
transformed into the up-anrl-down motion of the builder. When 
the quadrant pinion pushes the quadrant over until the last pin 
engages with the piniq^i, the latter is guided round and caused to 
act upon the other side (rf the teeth, producing motion in the opp'^site 
direction. 


As in other spinning and twisting machinery, the twist put in 
depends* upon the relative speed of the spindles and that of delivery 
of material to bo twisted. Tlie degree of twist is changed by increasing 
or decreasing the speed of the delivery or drawing roller. Upon 
the wet spinning frame this is done by changing the twist pinion 
upon the paj) of the crown wheel. This pinion being a driver, must 
be increased in size to deliver a greater length in a given time, so 
that less twist may be put in, and vice versd. The following example, 
taken from actual practice, will show the method of calculation. 
Loss roller wheel, 120 teeth; twist pinion, 34 teeth; crown wheel, 
120 teeth ; cylinder pinion, 28 teeth ; diameter of tin cylinder, 10 
inches ; diameter of wharve on spindle, 1 inch ; and circumference 
of boss or delivery roller, 7*4 inches. The number of turns jier inch 


. , . . . , 120x120x 10 

twist being put in is then ^ ^ ^ ^ 


- 20*4 turns per inch. 


By leaving the twist pinion out of this calculation, a twist 
constant number 693 is found, which when divided by the twist 
per inch required, gives the correct twist pinion to produce that 
twist. The usual turns ])er inch twist given to wefts is the product 
of T75 and the square root of the number; to warps and tows, the 
product of 2 and the square root of the number; to thread yarns 
from 2^ to 3 times the s(]^uare root of the number. The effective 
circumference of a lluted roller is more than that of a plain roller 
of the same diameter, for tlie material lieing drawn is pressed into 
the llutes. When the flutes are new, a good approximation to the 
(effective circumference of the roller may be obtained by multiplying 
the diameter by 3*4 for 20 llutes per inch, by 3*35 for 26 flutes per 
inch, by 3*3 for 36 llutes per inch, and by 3*25 for anything finer. 
The reason that thread yarns are twisted So hard is, that when 
being twisted into a thread they are twisted in the opposite direction 
to that in which they were spun, and thus loose some twist which 
would diminish their strengtlf had not extra twist been previously 
given to counteract this loss. Most yarns are given left-hand twist 
and threads right-hand twist ; but Avhon, as occasionally occurs, the 
thread is required with left-hand twist, the twist of the single 
yarn must be reversed, requiring the turning of the spindles in 
the reverse direction and the right-hand threading of the spindle 


tops. 

The draft of the wet spinning frame is the ratio between the 
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surface speeds of the feed and delivery rollers. It is calculated 
in the following manner, the i)articulars being taken from actual 
practice; Top roller wheel, 100 teeth; draft pinion, 50; stud 
wheel, 90 ; bottom roller pinion, 30 teeth ; diameter of boss 
roller, 2^ inches; and the diameter of the to^i roller, inch. The 

, 100x90x21 ^ , • 

drait IS then ^7 ;; — — 1— r= 10*3 nearly. 

DU X DU X t ^*(3" 

A constant number may be formed by leaving the draft pinion 

loo X 90 X 2i • . 

out of the calculation, thus — ~ v — - =514, which when divided 
* 30 X 1 A 


by the required draft, say 12*8, gives 


574 
1 ^ 8 ' 


- 40 as the draft pinion 


required, or which when divided by the draft pinion upon the 
frame gives the draft produced. 

The spindles of the wet spinning frame are driven either by 
tapes or cords, which must be kept tight, or slack-twisted «yarii 
will result. When tapes are used the wliarve must be of barrel 
shape, the tapes being cut to length and sewn or fastened with a 
patent fastener. A tension pulley must always be used, with a tape 
drive to take up stretch in the tape. 

When bands arc used, as they always are on line frames, the 
spindle wharve has either an angular groove or is of the capstan 
type, around which the band passes twice, giving it additional 
driving power. One band is occasionally made to drive two or 
more spindles, but this practice is not to be recommended, unless 
it is rendered compulsory, as when the column falls in the frame. 
The correct band-tyer’s knot is the flat intersecting loop knot, which 
if properly made will not slip, and is so small that it passes without 
difficulty between the wharves and poker-rods of even the finest 
frames. There are two sorts of banding used. The one wliich is 
to be preferred is made up of three strands, each containing 3, 4, 5, 
or 6 threads of 2^ lea cotton yarn of long staple. This make of 
banding is softer and has more driving power than that made up 
of more numerous, finer, and harder twisted yarns. 

In a general way, as much oil is used in the spinning room as 
in all the other departments of the mill combined. The spindles 
are great oil users, as they run at a great speed and consume a great 
deal of power if they are not kept supplied with oil. The constant 
and efficient lubrication of the spindle neck is most difficult, as, 
being a vortical bearing, the oil has a tendency to pass downwards 
and out of the bearing. There is usually an oil cup upon the upper 
end of the brass neck collar, and a nick in the inside edge which 
surrounds the spindle, through which the oil slowly passes to the 
neck. With this arrangement the oiling of the necks twice a day 
is sufficient if the frame is in good order and the spindles a good 
fit in the necks. If the necks and collars are much worn, the oil 
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passes away as fast as supplied, and efficient lubrication under these 
conditions is out of the question. 

The efficient lubrication of the spindle necks is a question which 
has long occupied the attention of practical men. The most perfect 
arrangement with wliioji the author is acquainted consists in the 
hollowing out and utilisation of the neck rail as an oil reservoir, 
from which the oil passes to the spindle necks through nicks in the 
collars. When it passes down between the neck and the collar it 
is thrown off the spindle by a projecting tongue and received in a 
dish which surrounds the spindle. Each dish is connected to a 
return oil pipe, through which the oil passes to a pump, which 
raises it again into the neck rail to be again utilised. The oil is 
thus circulated round and round, and has only to be drawn off 
occasionally to be filtered and mixed with some fresh oil. 

Sperm oil is really the best lubricating oil for spinning room 
use. Its excessive price, however, has led to the use of cheaper 
oils, such as lard, mineral, rape-seed oil, etc., either as substitutes or 
as mixtures. 

Once a week will suffice to oil the spindle steps. The open 
necks of the drawing roller, which runs at a comparatively high 
speed, must be oiled every day with the aid of a brush and a grease 
of considerable consistency. Owing to their construction the lubrica- 
tion of these necks is seldom good. An ingenious device is used 
by a continental spinner for thO' more perfect lubrication of the 
roller necks. It consists in a brass cover attached to the brass 
bush, and containing a small oil reservoir, into which dips a little 
runner which boars against the surface of the roller neck, and which 
is thus caused to revolve and carry with it the oil necessary to keep 
up the proper lubrication of that neck. 

Great care must be taken that the oil or grease which is used 
upon the roller necks, rove guide, eccentric or other parts, does not 
spread or fall upon the brass bosses of the roller. Inattention to 
this point results in the production of those black threads in the 
yarn which the weaver and bleacher so bitterly complain of, and 
which often show up red in white cloth. 

The use of propeller fans is generally necessary to remove hot 
damp air from the spinning room and to cause it to be replaced by 
dryer and cooler air. These fans are usually set in the window 
frames or in the walls, and driven by a belt and guide pulleys from 
a line or counter shaft. 

Localised ventilation, or the drawing off of the steam as it 
issues from the back of the troughs by means of suction pipes, 
has been tried with some success. The windows, which may be 
opened in fine weather, should be constructed so that the upper 
half is hinged on its lower edge. They consequently open inwards 
in such a way that the air as it enters is thrown upwards and does 
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not blow directly upon the frames. Cold currents of dry air entering 
in this way do much harm in the spinning, causing breakages of 
the thread, especially in fine work. If the steam ])ipes which supply 
steam for healing the troughs are not of large section and do not 
radiate much heat, it is sometimes necessary to provide a winged 
radiating jnpe to raise the temperature of tke room after a stof)page 
and in cold weather, lest the dew point should be so low that the 
room becomes full of a mist or fog of steam. 



CHAPTEll IX 


THE YARN DEPARTMENT 

WiiEN the yarn has been spun, whetlier upon cop or bobbin, it must 
be reeled, either to put it into marketable form, or in order that it may 
be dried, bleached, or dyed. Fine flax yarns for handloom weavers are 
" occasionally spun w^et in cop form upon a specially arranged si)inning 
frame, and wound upon patent paper tubes, upon wliich they can be 
dried and sold for direct weaving, but as a general rule wet spun 
llax yarns are reeled. Another exception is sometimes made when 
a wet spinning mill is combined with a weaving factory. Then 
wet warp yarn may be wound directly from the spinning frame 
bobbin on to the tin warper’s spools, which arc afterwards dried in 
a stove or hot room. The author has also occasionally had fine 
vrefts dried upon the spinning bobbin, and then wound in cop form 
upon paper tubes for use in the shuttle. Dry spun yarn need 
only be reeled if it is required to bleach or dye it. Jute yarns are 
nearly always copped for weft and cheese-wound for warp, direct 
from the spinning bobbin. 

Figures 55, 56, and 57 show the form of the reel used for flax or 
hemp yarns. A is the shifter upon which the bobbins are placed 
upon brass sockets which turn freely on pins. The reels are usually 
made double, there being from 20 to 50 bobbins per side. Even 
for fine numbers a 50-bobbin reel is rather long, as the swift must 
be either too heavy or too limber. The swift B is collapsible, so 
that the hanks may be removed. It is held in shape by tapes 
which are attached to the inside of the rails. One rail x is capable 
of being* moved towards the centre whpn it is required to slacken 
the yarn in order to allow tlie*swift to collapse. The shifter has 
a very slow traverse of from 2 to 5 inches, so that the threads may 
be wound side by side into cuts and hanks. With the long or 
90-inch reel, a cut has 120 threads, and 12 cuts make one hank. 
There is a bell arrangement which rings when each cut is complete. 
The reeler then puts in her leasing, which keeps each cut separate. 
When twelve cuts have been reeled, the thread is tied into a knot 
with the leasing and both cut off. To remove the yarn from the 

9 
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then opened out again, the shifter moved back to its starting 
position, the tlireads tied to a rail and a new set of hanks com- 
menced. When the first cut or lea is complete the ends which are 
attached to a rail must he cut, and each lapped and looped round 
the (uit to which it belongs. When a bol)])in runs out it must be 
replaced by another, imd the ends joined by a weaver’s knot. 
Coarse yarns are sometimes taken oil in G-cut hanks, and one or 
two hanks may be chain-leased or knotted at the 3rd or 6 th cut, to 
provide bands to tie up tlie bundles. 

Yarn is short reeled when it is wound upon a 54-iiich swift, 
with only 100 threads per cut. Twelve cuts of short-reeled yarn 
thus contain but half the length of 12 cuts of lung-reeled yarn. 

Upon a reel arranged for cross reeling the shiftei* is given a 
quick backward and forward motion, usually making the journey 
twice for each revolution of the swift, so that the threads are crossed 
twice, forming two diamonds. The advantagi*. of cross-reeled yarn 
‘'is that the threads being crossed the end is more easily found if 
it breaks in the winding. The shifter of tlie reel should be as low 
down as possible, and quite near to the [)oint where the yarn 
touches the periphery of the swift. The shorter the distance a, 
Figure 57, the less the strain u])on the end and the more easily may 
weak and fine yarn bo reeled. The angle of the shifter should be 
such that the axis of the bobbin is at right angles to the yarn 
being drawn off it when that yarn comes from the middle point of 
the bobbin barreJ. 

Figure 56 is a sectional stop motion reel of Cerman construction. 

The usual faults in reeling are bad knots, loose ends, crossed 
threads, and oily yarn. The correct knot to use is, as we have said, 
the weaver’s knot, or intersecting loo]) knot, and an ex])ert reeler 
can tie this knot as quickly ns another can tic an inferior knot, such 
as the overthumb or granny’s knot ; nevertheless it is often difficult 
to get rcelers to tie the ])roper knot. 

Loose ends, properly speaking, are ends which, when a thread 
breaks or a bobbin runs out, the reeler fails to lind and join up, 
contenting herself with passing the end of tin; fresh bobbin under 
the yarn upon a rail and proceeding with her work. They must 
not be confounded with cuttings which the reeler lets fall upon her 
swift, iiTstead of throwing them upon the floor. The presence of 
these cuttings in the yarn is rig^itly objected to by weavers, as they 
are apt to cause breakages in the hank-winding department. 

Crossed threads are caused by the reeler inserting her leasing 
in the wrong place or knotting up a wrong end. They may easily 
be detected by opening out a hank upon the horn and seeing that 
the cuts are only connected together by the one running thread. 

Oily yarn is produced by a too copious supply of oil to the 
pins of the shifter, or by carelessness in taking the yarn over the 
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end journal of the swift when doffing. The shifter is apt to 
become saturated Avith oil, which may ooze out and drop upon the 



yarn upon the swift in hot weather. Too much care cannot be 
taken in this respect, as oil invariably shows up in the bleaching. 
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If all the threads are tight upon the swift, it is much easier to 
find a broken end. A good reeler, therefore, holds the end which 
she has knotted in place until it becomes tight, while a bad reeler 
lets it fall and produces a long thread. Long threads are also pro- 
duced by turning thfi swift backwards in order to knot an end. 
Such* a practice shoulS be avoided, as long threads are generally 
broken in the bundling shop and produce loose ends. 

When an end breaks or a bobbin runs empty, the reeler is sup- 
posed to stop the swift by pressing lier knee against it. She 
seldom does, however, being paid by piecework. vSeveral turns are 
thus lost. In order to make up for this loss in count, it is usual 
to give the bell wheel from 2 to 6 additional teeth, or from 122 to 



126 for long reel, and from 102 to 106Tor short reel. In addition 
to this, rcelers, if they are afraid of being fined for short count, often 
put soijie additional threads into the last cut and turn back the 
bell wheel to its proper position before commencing a new set of 
hanks. 

The bell wheel is a gunmetal wheel fixed upon the lower end 
of a vertical spindle, and actuated by a worm upon the end of the 
swift axle. Upon the upper end of the bell wheel spindle is a 
wyper, for ringing the bell, which is liung upon a strip of spring 
steel; also a worm, which engages with a stud worm pinion, com- 
pounded with a spur pinion, which moves the shifter through its 
engagement with a rack. 
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Practically all reels are now power driven, although they may 
also be turned by hand if^ desired. The swifts are usually turned 
by means of a friction ])late sliding upon a feather upon the end 
of the swift axle, and pressed, by means of a foot-hoard and levers, 
against a leather friction pulley iixed upon ta short counter shaft, 
working in bracket bearings attached to th^ gable end, and turned 
by a pulley and a belt from the line shaft. The leather friction 
bowl may bo shifted to positions more or less remote from the 
centre of the friction plate, and a suitable speed thus giv(5n to the 
swift. The drive is sometimes simplified and belts dispensed with 
by placing the line shaft upon wall brackets at the same level as 
the axles of the swifts, by taking away the short counter shafts and 
pressing the friction plates directly against split friction bowls 
tightened upon the line shaft. This latter shaft must be well boxed 
in, however, between the reels, lest an accident should occur through 
the reeler’s clothing or ajwon being caught by the shaft. 



Fif{. fiS. — CojMvindiiJg inaehiiiu. 

Cop winding is the winding of dry weft yarn into such a form 
that it may be put into tlie shuttle to fill or weft the cloth. The 
requirements are that the yarn may be drawn from the shuttle 
without strain, which would cause breakages of the Aveft and bad 
selvedges. This is accomplislied by winding the yarn in such a 
way that it may be drawn off endwise either from the cpntre or 
nose of the cop Avhich is firmly held in the shuttle. Coarse yarns 
are generally copped upon the hare spindle of a copping machine, 
.such as Figure 58, and in Aveaving, the end drawn from the 
inside of the cop. Fine flax yarns, on the other hand, are wound 
upon paper tubes and the end draAvn off endAvise from the nose of 
the cop. On account of the slippery nature of flax, hemp, and jute 
fibre, as compared with cotton and avooI, the yarn must be Avound 
under great tension and pressure, so that a hard and firm cop may 
be produced. 
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In the cop-windiii" machine the spindles may be eitlier vertical 
or inclined almost into a horizontal position. The princii)le of 
winding is almost the same as upon a self-acting mule. The thread 
guide Ijas a short slow u])war(l or forward motion, and a quicker 
downward or hackwarc] motion to put on the binding thread which 
gives^solidity to the coji. The nose of the cop is given its conical 
form and its unifonn diameter i)resorvcd by means of a conical split 
cap, which is either movable, and pressed on to the cop as it 'is 
formed 41 poll a vertical spindle, or fixed and pressed into by the cop 
upon an inverted vertical or horizontal spindle, which is pressed 
forward or downwards by a lever or by gravity. The cop when 
completed is removed liy raising tlie cop in one machine, and by 
pushing back or lifting the spindle in another. The spindles are 
usually driven by friction, so that the^^ may be easily stojiped for 
tying an end. Figure 58 shows a cop-winding machine suitable for 
coarse yarns, and made by ^lessrs. IJrquhart, Lindsay & Co., 
Dundee. Loyd’s horizontixl spindle machine, which the author has 
used with success in winding fine linen yarns upon paper tubes, 
has an ingenious arrangement, by moans of which the spindles 
automatically stop when the cop has been made the desired 
length. 

The winding of wet warp yarn on to tin warpor^s bobbins for 
stove drying and warping, is generally done upon an upright spindle 
machine, the warper’s bobbins being placed upon the spindles and 
driven by friction against a revolving disc upon which they rest. The 
thread guide has a regular up-and-down traverse equal in length 
to the barrel of the spool. 

Jute warps are usually wound from the cop or bobbin into the 
form of cheeses upon cross-drum winding frames such as Hill & 
Brown’s patent. These cheeses arc formed upon a paper tube about 
5 inches long, which lies upon a surface drum, the yarn being crossed 
and built by a quick reciprocating thread guide, or else by a helical 
cut in the face of tlie drum itself. Winding macliincs of the latter 
type are known as split-drum winders. The quick traverse motion 
producing a rajud crossing of the thread, gives the cheese firmness 
and solidity, so that the ends do not ravel. These cheeses may be 
worked in tlie creel of the warping machine just as warper’s spools 
usually arc. 

Ordinary wooden warper’* spools are usually wound upon a 
surface drum winder with a slow thread guide traverse. The 
bobbins arc driven by friction, against the surface of the drum upon 
which they lie. An automatic motion is often jirovided to raise the 
spool out of contact with the drum, and slop winding when the 
spool becomes full. A stop motion, consisting of a leather tongue 
which passes between the spool and the drum, stops the revolution 
of the spool when an end breaks or runs out. 
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Dry spun hemp yarns and patent flax yarns for shoemakers^ or 
saddlers’ use, may he balled direct from the spinning bobbin upon 
a balling machine such as is shown in Figure 59, which is an automatic 
12 -spindle bailer as made by Messrs. Wm. Ayrton & Co., 
Manchester. When the yarn has previously had to be reeled for 
bleaching, dying, or both, it may be previcyisly hank wound into 
cheeses, or upon conical bobbins shown in the figure. In balling 



Fi(i. 59.— 12-spiiidle bailer for shoe and saddlers’ hemps. 


machines of this sort, the yarn is wound upon a very slowly revolv- 
ing spindle or mandril by a quick-ru^lning flyer, the desired form 
being given to the ball by the variable inclination of this 
mandril to the axis of the laying-on flyer. In a machine such as 
illustrated all the movements for forming the ball are automatic, 
and produced by a specially shaped cam. The machine, further- 
more, stops automatically when the ball has attained the desired 
weight, one and two ounce balls being the usual size for this class 
of work. 
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Figure 60 is a 2-spindle machine for balling binder twine or reaper 
yarn. The movements of this machine are likewise automatic. An 
automatic tension-regulating device is also added to keep the winding 
tension constant, whether the automatic bobbin is full or nearly empty. 
Figures 61 and 62 show an ingenious German device for detecting 
and removing slubs antlilumps when winding yarn from one bobbin 
to another. The yarn passes in the direction of the arrows from 



138 MODERN FLAX, HEMP, AND JUTE 

hangs by its own weight in the hanks, to keep them from twisting 
while drying. The poles are usually from 8 to 12 feet long, and 
will hold from one to two 25-hank reels according to their length 
and the weight of the yarn. The hanks of yarn should be as 
evenly spread upon the drying poles as thgy were upon the swift 
of the reel, and carefully rolled round when half dry, so tlu^t that 
portion of the hank which is in contact with the poles may be 
changed and allowed to dry. The ])oles themselves must be 
perfectly smooth and straight. Smooth, so that the threads may 



not catch upon knots and splinters, and straight so that all the 
threads may be kept under the same tension without freedom to 
twist together. Attention to this point is particularly necessary in 
drying fine wefts, which, unless every care be taken, may be found 
difficult to wind from the hank. Expense should bo no object 
where excellence is aimed at, so that the poles may be of the best 
seasoned canary wood. It is the usual custom to heat the drying 
loft at night by means of steam pipes, and to change the yarn during 
the day, the hot damp air being allowed to escape through specially 
constructed chimneys in the roof. Quick drying in this way con- 
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tracts the hanks, twists the threads, and renders the yarn hasky 
and unsightly. It is inucli better to dry the yarn by a current of 
dry and slightly heated air supplied by a fan and passed through 
the loft. Hot air may be drawn from around the boiler flues or 
supplied by the fan o& an aero- condenser. Yarn, air dried under 
tension, is worth at leasff 3d. per bundle more than yarn which has 
been quickly dried by a great heat, being smoother, more silky, and 
supple. 

Air-dFied yarn may be straightway bundled, as it contains that 
|)ercentago of moisture which it will hold under atmospheric 
conditions. 

Steam-dried yarn, on the other hand, must be “brought to’^ or 
conditioned before bundling. Hone-dry yarn will bold and requires 
8 per cent, of moisture to put it into good weaving condition. This 



moisture will be most perfectly taken up in a cooling shed, in which 
the yarn is spread upon poles as in the drying loft. The cooling 
shed is open to the outside air, which, if very hot and dry, may be 
moistened by a humidifier, such as the Drosophore, Figure 34. 

Flax, hemp, and jute yarns in the hank are usually either 
bundled or bunched for storing, or for delivery to the weaver, 
bleaclier, or dyer. The difference between a bundle and a bunch 
is that a bundle is formed upon a bundling stool and is the full 
length of the hank, i.e. about 40 inches ; while a bunch is formed 
in a bundling press, such as is shown in Figure 63, in which the hanks 
are doubled, forming a bunch about 20 inches in length for long- 
reeled yarn, and about 12 inches in length for short-reeled yarn. 

The bundling stool is a heavy wooden stool about 45 inches 
in length. Sides are formed by wooden pegs about 14 inches long, 
between which the “heads” of yarn are built. A “head” is a 
certain number of hanks, often six, which are separated from the 
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reel of yarn and twisted together by hand upon the “ horn.” These 
“heads,” often to the number of sixteen, are laid side by side 
between the sides of the stool, say in four rows of four heads each. 
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length of 60,000 yards or 16§ hanks. A press bunch is formed in 
a somewhat similar manner, save that in the formation of heads the 
hanks are not so much twisted together, one turn only being given 
before they are doubled in two, given a half-turn, and placed in the 
press. Four hank, half-hank, or quarter-hank bands are first placed 
betwee^i the bars of the press to tie it with when complete. When 
the desired number of heads have been built in, the top straps are 
put down, the hand wheel, seen in the illustration, turned to the 
right, and the bottom of the press slowly raised by moans of a 
pinion and cam wheel. A great pressure is thus applied, the gearing 
being prevented from running backwards by means of the pawl and 
ratchet wheel seen in the illustration. When the bunch has been 
tied, the pawl is raised and the gearing allowed to run slowly back- 
wards to the starting point. The hinged straps are then lifted and 
the finished bunch taken out. While coarse yarns, comprising jute 
and all dry spun yarns, are usually bundled upon the stool, finer 
•yarns, usually wet spun, are press bunched, as although the labour 
costs more, the yarn has a nicer appearance and travels better. The 
following tables give the usual make-up of bundled and bunched yarns : 



Long Stool Bundles. 





, 1 Tanks 

Heads 

Hanks 

Number 

Hanks 

boas. 

in 

in 

in 

of 

in 


Bund 1 0. 

Bundle. 

Head. 

Bands. 

Bands. 

6’s to 12’s 

. i 2.5 

16 

U 

4 

i 

14’sto25’s . 

. , fiO 

16 

3 

1 



Press Bunches. 





j 

1 Hanks 

Heads 

Hanks 

Number 

Hanks 

Leas. 

in 

in 

in 

of 

in 

f 

' Bunch. 

! 

Bunch. 

Head. 

Bands. 

Bands. 

up to 20’s 

20’s to 30\s . 

25 

16 

n 

4 

i 

50 

16 

3 

4 


:35’sto45’s . 

100 

24 

4 

4 

1 

50’s to 70’s . 

100 

16 

6 

4 

1 

75’s to 160’s . 

200 

24 

8 

4 

2 

160’s to 140’s lea, short reel . ' 200 I 

40 

5 

4 

cord 

160’s upwards, short reel 

. , 200 

25 

1 8 

4 

cord 
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Coarse yarn may be exported in bundles or bunches by the usual 
routes without much risk of damage. Fine, light coloured, and 
bleached yarn, however, must be baled, preferably in a hydraulic 
press, covered with hessian or other coarse baling material, and 
bound by wire, hoop-iron, or cords. ^ 

The weight of the bunches should be tested sej)arately, tjnd the 
gross weight of the bale checked by reference to the following tables, 
in which the weights of the various nunibcrs in dilFerent quantities 
are j^iven : • 


Leas 
per lb. 

Tibs, per 
Seoteli 
Spindle. 

Lbs. ])er 
Engl i si 1 
Bundle. 

Lbs. per 
Belgian 
Paqnct. 

Lbs. 2M*r 
Frcncli 
Paciuct. 

Btilgi.ni 

Pacpict. 

El-encb 

Paqnet. 

Dorset 

Niiinbei. 



1 

lbs. 

()/. 

lbs. 

oz. 

ll>s. oz. 

kilogs. 

kilogs. 

lbs. 

1 

12 

50 

0 

1.50 

0 

300 0 

68-00 

J36 

18 

b 

8 

33 

4 

99 

12 

199 S 

45-32 

<)0 

12 

8 

6 

25 

0 

75 

0 

150 0 

31-00 

68 

9 

10 


20 

0 

60 

0 

120 0 

27-20 

54 or 55 


12 

4 

16 

10 

19 

14 

99 12 

22-66 

45 

6 

14 


11 

4 

12 

12 

85 8 

19-13 

40 or 38-50 


1« 

3 

12 

8 

37 

8 

75 0 

17-00 

34 


18 


11 

li 

33 

4.« 

66 9 

15-11 

30 or 31 


20 


10 

0 

30 

0 

60 0 

13-60 

28 


22 


9 

1 

27 

3 

51 

6 

12-36 

25 


25 


8 

0 

21 

0 

48 0 

10-88 

22 


28 


7 

2 

21 

(> 

12 12 

9-71 

20 


30 


6 

10.\ 

19 

15^ 

39 15 

9-06 

18 


32 


6 

4 

18 

12 

37 8 

8-50 

17 

•■ij 

35 


5 

lu 

17 


34 3^ 

7-77 

16 

38 


5 

4 

15 

12 

31 

8 

7-15 

15 


40 


5 

0 

15 

0 

30 0 

6-80 

14 


42 


4 

12 

14 

4 

28 8 

6-48 

13 


45 


4 

7 

13 

5 

26 10 

6-01 

12 


48 

1 

4 

24 

12 

74 

24 15 

5-66 

1 1 -50 


50 


4 

0 

12 

0 

21 0 

6-44 

11 ' 


52 


3 

13A 

11 

84 

23 1 

5-23 

10-50 


55 


3 

10 

10 

14 

21 12 

4-95 

10 


60 


3 


9 

1.5^2 

19 1.5A 

4-53 

9 


65 


3 

1 

9 

3 

18 6 

4-20 

8-05 


70 


2 

13i 

8 

8.1, 

17 1 

3-88 

8 


80 


2 

8“ 

7 

8 

15 0 

3-40 

7 


90 


2 

n 

6 

10.\ 

13 5 

3-02 

6 

• 

100 


2 

0 

6 

0 

12, 0 

2-72 

5-50 


110 


1 

13 

5 

7 

10 14 

2-48 

5 


120 


1 

10.1 

4 ]5J 

9 15 

2-27 

4 -.50 


130 


1 

84 

4 

n 

9 3 

2-10 

4*25 


140 


1 


4 

41 

8 8^ 

1-94 

4 


150 


1 

H 

3 152 

7 15J 

1-81 

3*60 


160 


1 

4 

3 

12 

7 8 

1-70 

3*50 


180 


1 

n 

3 


6 104 

1*51 

3 


200 


1 

0 

3 

0 

6 0 

1-36 

2-70 
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The English yarn table, which is almost universally accepted 
among wet spinners at home and on the Continent, is as follows, 
the yarn number being equal to the number of cuts per lb. : 


Yards. 

Thread 

Cuts or 
Leas. 

Hanks, 


1 

0 

0 

300 

120 

1 

0 

3,000 

1,440 

12 

1 

60,000 

24,000 

200 

16.1 


Bundles. 


The yarn table as used in the Scotch dry spun trade is as follows, 
the yarn number being the weight in lbs. of one spindle or spangle : 


Yards. 

Threads. 

Cuts. 

1 lleers. Hanks. | Hesps. Spindle. 

2.\ 

1 

0 

0 

300 

120 

1 

0 

• 600 

210 

2 

1 

3,600 

1440 

12 ‘ 

6 

7,200 

2880 

24 i 

I 12 

14,400 

.o760 j 

i ' 

’ 24 


A Belgian paquet is equal to 3 Pmglish bundles, and a French 
paquet to 6 English bundles. 

The Austrian yarn table as used in the Trautenau district is as 
follows, the yarn number being equal to the number of hanks 
required to weigh 10 lbs. : 


Threads. 

Cuts. 

Hanks. 

Pieces. 

Bundles. 

Schock. 

60 

1 

0 

0 

0 

0 

1,200 

20 

1 

0 

0 

0 

4,800 

80 

4 

1 

0 

0 

24,000 

' 400 

20 


1 

0 

288,000 

4,800 

210 

60 

12 

1 


The metric system usually used in numbering French rope yarns, 
shoe and saddlers* hemps, etc., is arranged as follows: 

No. 1 = 1000 metres = 1000 grammes = 1 kilogramme. 

No. 2=2000 „ =1000 „ =1 
No. 3 = 3000 „ =1000 „ =1 
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and so on. (The metric number multiplied by 10 and divided by 6 
gives the English number in leas per lb.) 

The Dorset and Somerset system of yarn numbering is based 
upon the weight in lbs. of a “dozen’’ containing 21,600 yards, or 12 
half-lianks. , 

The size of binder twine or reaper ya«?n is indicated by the 
number of feet per lb. There arc four standard sizes, viz. 500, 550, 
600, and 650 feet per lb. The size or number of rope yarn indicates 
the number of threads of that yarn which will be required to make 
one of the three strands which will form a rope 3 inches in circum- 
ference. No. 30, for instance, indicates that three strands of 30 
threads each, or 90 threads in all, make a rope 3 inches in circum- 
ference. The sizes usually met with range from 12’s to 40’s. 

The import duty upon linen yarns entering France is at the rate 
of one franc- per kilogramme. This duty is of course prohibitive 
for coarse yarns, exce[)t perhaps upon a small quantity of very 
superior thread warps. It does not fall so heavy upon fine yarns, 
amounting to only sixpence per bundle upon 160’s lea, for instance. 
Hence a considerable quantity of fine wefts are shipped from llelfast 
to Lille, Cambrai, and other linen trade centres. 



CHArTEE X 

THE MANUFACTURE OF THREADS, TWINES, 

AND CORDS 

Yaiins destined for tlie maniifaeturc of threads, twines, and cords, 
^and which have been reeled into hanks for export or for bleacliing 
or dyeing, must be hank- wound on to bobbins or into cheeses before 
they can be cm]doyed upon the twisting frame. 

The hank-winding frame re(piircd is a drum or split-drum winder, 
similar to those described in the last cliapter, but provided with as 
many “ swifts ” or “ Hies ’’ as there are drums. A ‘Uly^' is a light 
wooden framework whicdi extends and carries the hank. It turns 
upon a central axis which rests ujion supi)orts at eitlier side, and 
should revolve quite freely as tlie yarn is ])ulled from it. A small 
drag or brake liangs from its centre, so that it may not overrun 
itself when an end breaks, and so that an even tension may be kept 
upon the end. Great care must he taken to place the hank straight 
and evenly upon the ily, otherwise great difliculty Avill Ije experienced 
in winding fine and weak yarn. The first end is easily found, being 
tied in the leasing, if the reeler has done her work properly. 

Roth ring and flyer frames are Uvse<l for thr(*ad and twine twist- 
ing. Upon the ordinary frame, sucli as is shown in Figure 64, the 
bobbins of yarn are placed iqum the pins in the creel as shown, and 
the ends brought down through a guide umler the glass rod in the 
water trough, over the edge of the latter, round the under side of a 
brass roller, and then between the two rollers a and h, and over the 
top of tjie latter to the thread-plate, through the eye of Avhich it 
passes to the flyer eye, passing pnee round the leg of the flyer on 
the way, and being at length wrapi)ed upon the bobbin, which is 
dragged as in the s[)inning frame. 8[)lash-boards are provided, and 
the spindles driven as already described. If the thread is to be dry 
twisted, the trough may be run dry or tbc ends passed directly to 
the roller over the edge of the trough. The smoothness and strength 
of the thread produced depends to a great extent upon equal tension 
and length of the threads. If an end runs slack it will ride or float 
on the surface of the thread, and, being longer than the others, will 
TO 
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not bear its share of any strain put upon the thread. Attention to 
this point is of great iinportanee in the prodiietion of threads for 
sole sewing ui)on the Ijlake, M‘Kay, or Ooodyear machine, a smooth 
thread being required for this purpose. In order that all tlie threads 
may have the same surface speed, they sl^uuld not be allowed to 
cross in passing through the rollers, but should be kept perfectly 
parallel by means of a reed. A conical die, the bore of whicdi is a 
tight fit for the thread, placed in the thread-plate eye, will give the 



Fig. t)4. — Wet twisting frame. 


thread a polish and a smooth, round appearance as it is twisted and 
drawn through it. The extra tension put upon the thread by this 
arrangement necessitates, however, the use of geared spindles and 
block-dragged bobbins. 

A thread suitable for a Goodyear lock-stitch sole-sewing machine 
may be composed of say six ends of 18’s lea yarn twisted together 
by a number of turns, equivalent, approximately, to the product 
of to 3 and the square root of the finished weight 




MANUFACTURE OF THREADS, TWINES, CORtft 147 

of the thread, in this case 3 lea. The 3 "arns for such a thread 
should be composed of the best thread flax, so that the finished 
thread may sustain a weight of about 36 lbs. without breaking. 
Other threads which may bo twisted upon a frame such as illus- 
trated, are 3 and 4 c^rd linen machine threads from lO’s to 80’s 
lea for saddlers* maclRne sewing, and 14*s and 16*s 2-cord for 
bookbinders* thread, as well as 3-cord fishing lincw«, and 2, 3, 4, 5, 
and 6 cord hemp shop twines from 1 to 16’s lea yarn, with twists 
varying fi’om 64 to 440 turns per foot. 

When an exceptionally hard make of twine is required, and one 
which will not untwist when cut, the yarns must be given some 
extra twist, usually called “ f orchard,’* at the moment when they 
are twisted together. Manila “ trawl twine ” is a twine of this sort. 
Tt is usually made upon a machine somewhat similar to Figure 65. 
The bobbins of yarn from the spinning machine are jdaced upon the 
horizontal spindles in the Icft-liand sec.tion of the machine. They 
arc connected with carriers, through which tension is applied by 
means of friction drags, or are dragged by nK‘ans of spring jwessers, 
which bear against the surface of the yarn upon the bobbin. A 
sto]) motion, consisting of a wire with a heavy hiilpiece, should be 
provided for each end as it passes through the forming top. The 
wires are centred upon a stud, and the heavy tailpieces are kept 
supported by the j^ssure of the end upon the wire arm of the 
lever. The falling of the tailpiece, when an end breaks, causes the 
stoppage of one side of the machine. The yarn is given “ f orchard ** 
as it passes to the cabling ilyer by the revolution of the smaller 
flyers which surround the bobbins in the left-hand section of the 
machine. Trawl twine is made from three threads of white Manila, 
each weighing about 320 yards per lb., the giist when combined 
being about 100 yards per lb. 

Figure 66 shows a single horizontal laying machine suitable for 
the manufacture of rather heavier goods, such as box and sash cords, 
clothes-lines, etc. 

When a thread or cord is made up of three strands, each con- 
taining two or more yarns, and when the strands have been twisted 
before being brought together or laid, that thread or cord is said 
to have Jbeen cabled. Cabling gives the cord or thread a very hard 
surface, and enables it to resist wear, as in the sewing machine. 
The commonest make of cabled twine is “ whip cord,** which is 
usually 6-cord 6*s, 8*s, or lO’s lea hemp yarn, composed of three 
strands of 2-fold yarn forehardened and twisted together in the 
opposite direction with 215, 248, or 277 turns of twist per foot 
respectively. 

In .laying twines and strands for cabling, the twist must always 
bo put in in the opposite direction to that in which the yarns were 
spun. When strands are being laid into a cable thread or cord, 
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Fig. 65. — 2-si»inclle twine machine. 
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they must again be twisted together in the opposite direction to 
that in which the strands wore formed, or in the same direction as 
that in which the yarn was spun. This is the fundamental principle 
of thread, cord, and rope making. 

Although the author has made small quantities of fancy linen 
threads for upholstery*4)urposes, flax, hemp, and jute yarns are too 
stiff aiid heavy, and do not lend themselves to this class of work. 
The method of twisting is nevertheless interesting. There are 
several makes of fancy twisting frames, their essential organs con- 
sisting of three or more lines of rollers to which variable speeds and 
intermittent motions may be given, also of reciprocating bars and 
oscillating rods for bead forming. 

Loop thread is made up of two ground threads around which a 
coarse thread of much greater length is twisted. The two ground 
threads pass between the back rollers, through guides, and then 
between the faster front rollers. Two parallel grooves are cut in 
the front pressing roller, and through these the ground threads pass, 
and are therefore not held nor pulled by tin' roller. The fancy or 
loop thread passes first through a thread guide and then directly to 
the front roller, where it is grij)ped between the two grooves. The 
ground threads unite with the fancy thread as soon as they emerge 
from the front roller and form a loop effect. This looj^ is developed 
by twisting a fourth thread around the three in the opposite direc- 
tion. The finislied loop thread consists of at least four single 
threads, and if it be untwisted it will appear as if made with a 2-ply 
ground thread which had been previously twisted, but this is not 
the case. The ground and fancy threads are twisted with from 
8 to 13 turns per inch. The fancy thread is from 2 to 3 times as 
long as the ground threads. This increased length is given by 
running the front rollers, which supply the fancy thread, from 
2 to 3 times as fast as the back rollers. A better loop is obtained 
when the thread passes perpendicularly and not diagonally from 
the front roller to the spindles. . The grooves in the roller should 
be of V shape. 

The majority of fancy yarns are produced by running two 
threads together at unequal speeds and then twisting them together. 
Most novelty yarns are made with a ground thread and a fancy 
thread. • The ground thread is usually 2-ply and the fancy thread 
heavier. A third thread, callcd*a binder, is often used, and twisted 
around them to hold the fancy thread in position. 

Bead yarn is produced by delivering a thread at a uniform speed 
by one pair of rollers, while another thread is delivered intermit- 
tently, forming the ground thread around which the longer thread 
laps in the form of beads, while the ground thread is held by the 
rollers.* Another way of making bead yarn consists in delivering 
the two threads constantly at a different speed. Bars or levers, 
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which are raised and lowered, are employed to take up the slack 
and deliver it quickly to the short or ground thread. The down- 
ward speed of the bars is the same as that of the ground thread, 
so that the long thread is lapped around the shorter at one 
spot and the bead formed. Beads or slubs of dilfereiit lengths 
are produced by using two bars or levers. When the first 
method is employed, flie alternate stopping of the ground thread 
is done by means of cut gears, teeth being cut away from the 
driving wheel and the intermittent motion of the driver thus 
produced. 

Twines are sometimes tarred in order that they may better 
resist humidity, while shoe threads are occasionally waxed ready 
for use upon the sole-sewing or welting machine. Tarring and 
waxing are done in a similar manner, i.e. in winding the cords or 
threads from bobbin to bobbin through a trough of heated Norwegian 
tar or molten cobbler’s wax, the excess of tar or wax being squeezed 
out by rollers and the threads wiped by a passage between felt pads. 
The threads may be dried and polished upon a machine similar 
in prinei])le to that shown in Figure 67, in which, on their passage 
from bobbin to bobbin, they are first subjected to the action of a 
brushing cylinder, and then polished by contact with several 
polishing cylinders, being dried at the same time by the 
heat which rises from a steam radiating pipe underneath the 
machine, as well as by the fanning action of .the quickly revolving 
cylinders. 

Shop twines, clothes lines, and other cheap goods are usually 
washed, carded, sized, and polished, to give them a more sightly 
appearance. All these operations are accomplished in winding 
the cords from bobbin to bobbin. The twine washing and carding 
machine has usually two washing troughs and six carding rollers. 
The carding rollers are covered with coarse wire cards or with coir 
libre, which removes much shove and inequalities from rough twines. 
In the polishing machine the twine first passes through a Avashing 
trough and a pair of squeezing rollers, then over a rubbing roller 
and into a size trough, then through squeezing rollers to the tin or 
copper drying cylinder, around which it passes before coming in 
contact with three polishing rollers. In the machine used for 
heavier^ twines there are often two size troughs and tAvo drying 
cylinders. 

For fine work the use of* steam-heated drying cylinders are 
objectionable, because there is alAA’^ays a danger of the threads being 
scorclied and tendered if the machine be stopped Avithout first 
running through the thifcds. For yarns and threads, the use of 
a polishing machine suchms is shoAvn in Figures 67 and 68 is to be 
preferred, since its drying action is due to the current of dry or hot 
air produced by the fanning action of its quickly revolving organs. 
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In this machine, which is made by Messrs. Wm. Ayrton & Co., Man- 
chester, and suitable for as many as 50 ends, the thread leaves the 



lio. 67. — Bobbiri-to-bobbin thread polishing machine. 


trusting frame bobbins A, follows the dotted lino through the 
size trough B, round and between the squeezing and delivery rollers 
C, past the brushing cylinder D, behind the adjustable guide roller 
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J, touches the first polishing cylinder F before passing round the 
reciprocating top thread guide roller E, and again touching the 



polishing roller F and the following three polishing rollers, against 
which tt is pressed by the adjustable guide rollers J, before passing 
round the taking-ofF rollers G, and being wound upon the bobbins I. 
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H are the lifting rails with a guide for each thread, and K is the 
gilled steam pipe wliich heats the air underneath the machine and 
increases its drying capacity. The tension upon the ends is con- 
trolled by the drawing-ofF rollers, which arp geared to and run 
slightly faster than the size or delivery rollers. On fine work, each 
end passes in direct line from the winding- off i^obhin to the winding- 
on bobbin. On heavy counts of thread *and twine, each end 
passes in direct line to the last brass thread-guide roller, and 
then passes back once or twice to the third last brass roller, which 
is grooved to keep each coil thus made, separate. In thi.< manner 
the mat(irial receives extra friction from the third and fourtli 
polisliing cylinders. The five polishing cylinders are covered with 
brushes and hardwood beaters. The thread-guide rails are actuated 
by a heart lifting motion at each end. A waxing trough and brass 
roller may be substituted for the size trough when waxed threads 
arc required. The average speed of delivery is about 30 feet per 
minute, giving a production of about 40 lbs. of thread and 75 lbs. ^ 
of twine per day of ten hours. 

Figure 69 shows another form of thread polishing machine, 
intencled to give a soft finish. This type of machine may be 
worked either as a bobbin-to-bobbin or a bcam-to-bobbin polisher. 
The bobbin-to-bobbin system is the most convenient when the 
thread to be polished is in its natural colour or has been previously 
dyed or bleached in the bank, and afterwards wound on to bobbins. 
The bcam-to-bobbin system is usually adopted when the thread has 
been dyed or })leache(l in the warp, the operations connected with 
which being (1) spool-winding or winding the thread from the 
twisting-frame bob})in on to a warper’s spool ; (2) beaming or winding 
the thread from the warper’s spools on to a beam upon the beaming 
machine ; and (3) chaining or unwinding the thread from the beam 
and forming it into a chain by hand or by means of a chain-linking 
machine. In the form of a chain the thread undergoes the dyeing 
or bleaching operations, and is then dried upon a warp-drying 
machine, being finally stretched and wound upon a beam again by 
means of a chain beaming or “holding back” machine. The 
beani-to-bobbin S3"stem is specially advantageous in dealing 
with large quantities of thread. General uniformity of colour and 
economy of labour are obtained by the warp dyeing and ^bleach- 
ing process. Long lengths of thread pass through uninterrup- 
tedly, thereby reducing piecing up and the frequency of knots to 
a minimum. 

The proper polishing of thread requires much skill and experi- 
ence. It is well known that to polish a boot, too much or too little 
moisture and friction may be applied. A shade either way may 
alter the effect entirely. So it is with thread, which, according to 
its thickness and the lustre desired, must be treated with careful 
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Fig. 69. — Soft finish thread polishing machine. 
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attention to four points : Correct sizing, exact tension, and exact 
brushing and drying. A varying treatment will produce un- 
satisfactory results. The natural roundness of the thread must also 
be j)reserved, while the smoothness and softness of polish are often 
essential to the success of the thread when tested by the sewing 
machine. • 

The machine illustrated in Figure 69 is a 98-spindle machine, 
with but one large polishing cylinder covered with best soft horse-hair 
brushes. The spindles of the winding-off frame are upon the Rabbeth 
principle. They are band driven ; one band, tightened by a tension 
pulley, serving to drive seven spindles. The lifting motion is 
actuated by means of a mangle and quadrant, and produces well-built 
and evenly wound bobbins. 

Similar types of machines arc made for 200, 300, or 360 ends, 
and carry three balanced polishing cylinders, covered with brushes 
and special hardwood beaters. The threads are pressed upon the 
brushing cylinders by adjustable grooved brass thread guide rollers, < 
which are given a slow reciprocating motion to carry the threads 
backwards and forwards across the cylinders. ‘The burnishing 
rollers are of metal, and the drying accelerated by means of steam 
pipes. The small brushing cylinders of a three-cylinder machine 
make from 600 to 800 revolutions per minute, while the larger 
cylinder of a single cylinder machine makes but 350 revolutions per 
minute. The power required to drive machines of this sort varies 
from 2^ h.-p. for a 98-spindle single-cylinder machine, to 5 h.-p. 
for a 360-spindle machine. The production varies from 50 lbs. 
per day upon a 98-spindle machine upon SO’s 3-cord, to 300 lbs. per 
day upon a 360-spindle machine polishing lOO’s 6-cord. Potato 
flour, farina, soft soap, and china clay enter largely into the com- 
position of sizes for finishing and polishing twines. For fine twines 
and threads requiring a gloss finish, white wax, borax, gum arabic, 
glycerine, olive oil soap, and starch are often used. 

For common twines of common Russian tow, animal size made 
from the horns and hoofs of cattle can be used by itself, being mixed 
with water to the desired consistency. Tallow or soap may be 
added to obtain the soft or hard finish required. 

A very good recipe for size or dressing for finishing and polish- 
ing twines is to boil in a tub, iron cistern, or steam-jacketed pan, 28 
gallons of water to which 24 lbs. of* farina and 1 J lb. of tallow or 
soft soaj) are added. Common glycerine may be used in place of 
soap and tallow, and 2 lbs. of white wax and 2 oz. of borax be 
added for fine twines requiring a gloss finish. 

Another recipe for fine twines is as follows : To 26 gallons of 
water add 1 1 lbs. of farina, 9 lbs. of china clay, 2 lbs. of white wax, 
IJ lb. of tallow, and 9 oz. of soap. First mix the farina and clay 
in cold water and then boil with steam, the steam pipe passing to 
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the bottom of the cistern and there blowing ofl\ Stir and mix well, 
lest the china clay settle to the bottom. When all is properly dis- 
solved, drain through^a fine sieve before using. Common flour or 
Irish moss may be used in place of farina. Gum Tragasol may also 
be used for dressing t^d polishing twines. It is first digested with 
boiling water, and then more water added until the size is of the 
desired consistency. 

A recipe for lustering threads and fine twines reads as follows : 
9 lbs. of^ potato starch, 1 to 1 .1 lb. of Marseilles or olive soap, 2 to 
21 lbs. of paraffin wax, and 2 oz. of borax. The paraffin wax and 
soap should be cut into small pieces, melted together, stirred 
for ten minutes, and then mixed with a little boiling water. The 
starch should be mixed with a little cold water, and added to 20 
gallons of water and well boiled. The paraffin wax and borax 
are then added, and the whole boiled for ten jninutes more. If a 
, very high polish is wanted, more starch may be added. 

Sometimes linen threads require to be softened. This is done 
in the hank upon a machine known as an iron-man, or by the aid of 
a small beetling engine. In the case of the iron-man or hank-twist- 
ing machine, the hanks are placed upon a ])air of hooks, which first 
twist the hanks tight in one direction and then automatically re- 
verse the motion and twist them in the other direction, repeating 
the operation until the desired degree of softness is obtained. The 
lower hook rail lifts as the hank shortens or contracts by twist, and 
in this way actuates the reversing gear, consisting of the usual 
arrangement of two loose and one fast pulley, with an open and a 
crossed belt. The top hooks arc turned by bevel gear. In the 
beetling engine, the hanks to be softened are hung upon a beam 
which slowly turns, carrying the hanks with it. Every portion of 
the hank thus receives the same amount of work or beetling from 
the stampers which fall upon it. 

llookbinders’, tailors’, carpet, and jacquard threads are usually 
skeined, generally upon the short 54-inch reel. The skeins, from ^ oz. 
to 8 oz. in weight, are tied up separately, doubled, knotted, and 
done up in neat parcels weighing 1 lb. upwards. 

“Gilling” twine for fishing-nets, whip cords, and all sorts of 
shop ti^ines are balled either upon a hand machine or upon a semi- 
automatic machine such as is s^iown in Figure 70. This machine is 
a 6 -spindlc machine suitable for making balls up to 6 inches by 
4^ inches. The adjustable cam for shaping the balls is seen at the 
left-hand side of the machine, and the gearing for the automatic 
stop motion, to the right. 

Balls of various shapes, such as shown in Figure 71, may be 
produced upon this machine. In balling, it is customary to wind 
the interior of the ball with an open mesh, and then to alter to a 
close mesh just as the last few layers are going on. In the machine 
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Figure 70 this cliange is automatically brought about at the proper 
moment. The size and shape of the hole in the ball is determined 
by a cap which iits upon the winding spjndle. The caps are 
detachable, and may be clianged according to requirements. When 
it is required to produce balls of light wei^it with large external 



Fig. 70. — O-spindlo twiiin halier. 

appearanci', expanding and collapsible spindle caps must be useil. 
These caps are expanded during the process of winding, and collapse 
to allow the balls to be witlidrawn when completed — that is to say, 
when the ends have been severed by an ingenious arrangement of 
hooks and knives worked by a hand lever. « 

As in cop-winding, the use of large conical bobbins is to be 
recommended, in order that the ends may unwind smoothly and 
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quickly during the balling process. It is impossible to produce 
good results with a jerky and varying delivery of the twine. The 
balls shown in Figure^ 71 are wound upon the patent “lock mesh” 
principle. Owing to the plaiting action of the motion, the threads 
are locked together wljpre the crossings occur, and the ball can be 
freel^f handled without losing its shape or becoming unravelled. 
The squares formed by the crossings in this mode of winding 
enhance the attractiveness of the material considerably. 

Several makes of linen thread, intended for use upon leather 
sewing machines, are now made up in what the trade calls “ cops,” 
but which are in reality cross-wound cheeses built upon short 
paper tubes. The winding machines best adapted for this sort of 
work are of the Leeson’s Patent type, embracing the Univer- 
sal and International winding machines and the Morse machine. 
In the smaller makes of these machines, which are suitable for 
, winding threads into 
“ cops ” about 21 inches 
long, the thread-guide 
traverse is worked by a 
cam. ]^]ach head stops 
automatically at any 
given size of cheese or 
when the end breaks 
or runs out. When 
the cheese reaches a 
certain diameter, the 
speed of the thread 
traverse bears such a 
relation to the angular Fig. 71. — “ Lock-mesh ” winding, 

velocity of the roll 

that the laps of thread lie closely and regularly, forming 
regular crossings somewhat similar to those seen in the balls in 
Figure 71. 

Cords, such as clothes-line.s, etc., are sometimes randed upon a 
machine called a ran ding machine. This machine comprises a 
framework carrying a driving shaft and gearing for driving two 
hooks, upon and between which the cord to be randed is lapped 
when at rest ; also a leading sciiew to act as a guide in Avinding the 
end round the rand when the requisite number of laps have been 
put upon the hooks. The speed of the leading screw is changeable, 
so that the end may be closely wound, no matter what may be the 
thickness of the twine. 

Linen sewing threads, when they are not wound into “cops” 
upon 'h machine of the Leeson type, arc generally wound upon 
wooden spools or reels containing from 50 to 500 yards. 

Modern spooling machines are quite automatic in their action. 
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The empty spools are supplied from a hopper, and automatically 
carried forward and taken up by the spindles, from which the fully 
wound bobbins are automatically doffed, aftgr the ends have been 
cut and inserted in a nick which is cut in the spool flange at the 
same moment. •’ 

Figure 72 gives a general view of the lalest and most improved 



Fig. 72. — “ Baines” automatic spooling machine of 18 spindles. 

machine of its kind, the “ Baines ^pooler as constructed by Messrs. 
Win. Ayrton & Co., Manchester. Figure 73 is a front elevation of the 
same machine, showing the hopper and endless band mechanism, by 
means of which the empty spools are automatically supplied to the 
spindles and the full spools removed and deposited in a receptacle. 
9D is the adjustable hopper in which a pile of empty bobbins is 
normally held by a spring lever 9E, until the latter is released by a 
tripper lever 9M operated by a rocking shaft 9U, which carries pawl 
levers for moving the band longitudinally. The frame carrying the 
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endless Ijand is raised to the level of the spindles, and receives 
the full bobbins as they are pushed from the spindles. It is theii 
lowered, and when it has reached its lowest position a cam on the 
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cam shaft operates a lever and pawl, whereby the band is moved 
forward a distance equal to half the pitch of the spindles, so as to 
bring the empty bobbins in the notched band opposite the spindles 
for restarting. The band is then once more raised for the application 
of the empty bobbins to the spindles. 

In Figure 74 A and B are the spindles between which the* spools 
are held. Tlicsc spindles or cejitres are arranged at right angles to 



Fig. 74.— Section. Shaping and guide lifting mechanism; 


the length of the machine. The back spindles A are driven by 
helical gearing, and for putting on and doffing purposes are carried 
by a sliding bar C operated by cams. The front spindles are carried 
by the bars V and IL, of which the latter has a limited transverse 
movement with respect to the bar V. When applying empty spools 
to the spindles, the spools are brought into the desired position 
between the spindles, which advance towards one another so as to 
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grip the spools between them. When doffing, the back spindles A 
are first withdrawn, leaving the spools supported only on the 
spindles B. The bar y is then moved backwards, the first effect 
of which is to carry with it also the doffing bar IL, until the latter 
is blocked by stops, \^en further movement of the bar V causes 
the bobbins to be removed from the spindles by the bar IL. The 
thread-guide shaft 3D, together with the thread guide IT, which 
it carries, is given a reciprocating motion by means of a combination 
of quadralits 2Z and 2T, the latter being oscillated by means of the 
bar 2N, which is given a reciprocating motion through the split 
nut 2M on a traverse screw, which is alternately driven in opposite 
directions through spur gearing and a , clutch 2K. The variable 
length of traverse required by the inclined sides of the spool flanges 
is determined by inclined plates. The guide rods 3D are gradually 
rotated during the winding operation so as to lift the thread guides 
as the bobbins fill. At the end of the winding operation the guides 
are lifted above the spools by reason of the bar 7 A being given a 
sudden longitudinal movement by means of a cam, lever, and chain. 
The bobbins are nicked and the threads drawn into the nicks by 
semicircular and barbed knives. The threads are then severed by 
a set of knives and the spools defied, as already described. The 
ends are held by hooks and springs opposite to the back spindles 
where they are nipped and held by the empty spools until the bobbin 
is started, when they are severed by cutters. An IS-spindle machine, 
as illustrated, will produce 100 gross of 200 yard spools per day 
of ten hours. 

The prices of flax, hemp, and jute yarns, cords, and threads are 
considerably higher to-day than they have been for years. The 
fine end of the trade is in a very healthy state, and flax weft spinners 
are very prosperous. The following prices will give some idea as 
to the value of the various sorts of flax threads. 

Flax machine thread, 6-cord cabled, from 2s. 6d. to 20s. per lb. 
according to colour and fineness. 

Flax machine thread, 3-cord upon 500-yard reels or cops, Nos. lO’s 
to 130^8, from 12s. to 5s. per dozen reels or cops. 

Flax machine thread, 3-cord upon cops, lO’s to 80’s, 2s. to 
7 s. per lb. 

Waxed machine threads, 6's io 25^s, 3 to 8 cord, 3s. per lb. 

Flax machined thread, 6-cord, extra waxed, 25^s to lOO’s on 3 oz. 
reels, from 2s. to 4s. per lb. 

Brown hemp yarn for saddlers* and shoemakers’ use, 5’s to 17*s 
lea, lOs. 6d. to 16s. per dozen lbs. 

Patent flax yarn, grey, white, or coloured, 8’s to 18’s lea, for 
saddlers’ and shoemakers’ use, 16s. to 23s. per dozen lbs. 

4 to 12 ply flax thread for sole sewing, 10*s to 18’s lea, 16s. to 
28s. per dozen lbs. 
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Hemp netting twine, tanned, 4’.s to 8’s lea, 3-cord, Is. to 
Is. fid. per lb. 

Flax netting twine, lO’s to 20’s lea, 3-cord„ls. 9d. to 2s. 4d. per lb. 
Polished fine liemp twines, 3’s to 20’s lea, 2 to 6 cord, in balls, 
I Id. to 2s. per lb. I 

2 and 3 ply hemp seaming twine, 8|d. per lb. ' 

2 and 3 ply hemp shop twines, fii to 8-J-d. per lb. 
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ROPE MAX INC ; 


Ropes or liawsers arc usually coinpused of three strands, each 
containing from 36 to 120 ends per inch in diameter. It will 
be remembered that as a basis of the usual system of rope yarn 
numbei'ing, the number of the yarn corrcspoiWs with the number 
of threads required to form a strand, whicli when laid with two 
others Avill form a rope 3 inches in circumference. The first ojicra- 
tion in rope making, then, is to bring togetlier into strands the 
requisite number of ends of yarn to form a rope of the required 
dimensions. The number of ends required dejiends, of course, upon 
the No. or coarseness of tlui yarn em[)loyed, and is also proportional 
to the square of the circumference or diameter of the rope to be 
made. The number of threads per strand for a 3-strand rope 
of any diamet(‘r may be found by scpiaring the circumference of the 
rope, multiidying by the number of the yarn Avhicli is to be used, 
and dividing the produc.t thus obtained by 0 or 3-. 

In a similar manner, the number of threads per strand for a 
4 -strand rojie of any dianuder may be hnind by dividing the 
product of the scpiare of the rope’s circumference and the number 
of the yarn by ItPo. 

Or again, if the size of a rope be measured by its diameter, the 
diameter being proport. onal to tlic circumference, the number of 
threads per strand for a 3-strand ro})c of any diameter may be 
found by dividing the jiroduct of the square of the rope’s diameter 
and the number of the yayi by *81 or *9-, *9 being the diameter 
of a rope 3 inches in circumference. The number of threads per 
strand 4or a 4>strand rope of any diameter may be found by 
sqmfring the diameter of the »ope, multiplying by the number of 
the yarn which is to be used, and dividing the product thus 
obtained by 1*2. Thus the number of threads of 20’s rope yarn 
required to form a strand for a 3-strand rope, 2 inches in 

X 20 

diameter, will be .gj --99 nearly; while for a 4-strand rope of 


the same diameter it will be 


22x20 

only .2 nearly. 
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The correcit number of ends of yarn required to form the strands 
having thus been found, the first operation in rope making is the 
twisting or forming of these ends into a strand. 

Before going any farther, it must be explivined that there are two 
ways of making I’opes : the first, or old-fashioned method employed 
in rope walks ; and the second, by the use of “ house ” machines in 
a modern rope works. In the first case, the yarn has beeti spun 
by hand in the Avalk or bought from a machine spinner in the form 



Fr<j. 75. —Jack twister. 


of a chain, haul, or warp of given length, and containing a given 
number of ends. These threads of rope yarn are stretched down 
the length of the walk, the correct number picked out, separated 
from the others, and attached to the “ nibs ” or twisting hooka of a , 
“Jack twister,” such as is shown in Figure 75. The other end of 
the strand is attached to a drag, which keeps it under constant 
tension, while giving way before the contraction due to twist. The 
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number of turns per foot twist required in a strand may be found 
by dividing the jN^o. of the rope yarn used by the number of 
threads per strand, extracting the square root of this result and 
multiplying by 3*75. • Thus the number of turns per foot twist 
required for a strand containing 40 threads of No. 20’s rope 
/20 * 

yarn, will be X #75 = nearly 2*7. This twist must be put in 

in the opposite direction to that in which the yarn was spun. 

In tj^e best - equipped rope walks the rope yarns arc wound 
from the haul, upon large bobbins placed upon the spindles of a 
yarn-winding machine. These bobbins when wound are then placed 
in a **bank,” the ends drawn through a register plate, and then 
through a taper tube, the smaller inside diameter of which is 
exactly the diameter of the strand to be made. The diameter 
of strands may be calculated upon the basis of ^ inch for the 
strand of a 3 * strand rope 3 inches in dircumference. The 
"end of the strand is then attached to the hook of a forming 
machine or traveller, which runs on rails from one end of the walk 
to the other. It is made to recede from the bobbin bank and 
register plate by means of a ground rope, which, made fast at the 
ends of the walk, is coiled round a drum which in turning causes 
the machine to travel along the walk. The ground rope drum and 
twisting hooks are turned by means of an endless rope, called the 
^‘fly roiic,” which takes a turn round the ‘Svhelp’^ wheel, and, 
passing round pulleys at the top and bottom of the walk, acts as a 
driving rope, being driven by an engine. The traveller thus recedes, 
drawing the yarn from the bobbins and twisting the ends together 
into a strand. The turns per foot given to the strand depends 
upon the relative speed of the hooks and the backward motion of 
the travelhir. It is regulated as desired by means of a change 
pinion in the line of gearing which lies between the ground rope 
drum and the twisting hooks. 

Stranding in a modern rope works is usually done upon a house 
machine such as is shown in Figure 76. This machine, which 
occupies comparatively little space, draws the ends from the 
bobbins set in the bank through the register plate and compressing 
block or feonical tube, twists and winds it upon a bobbin in a some- 
what similar manner to the automatic spinner. The machine used 
for Snaking strands of larger ^liameter is of rather different con- 
struction, but works upon the same principle. The winding-on 
bobbin is set in a revolving frame with its axis at right angles to 
the line of the advancing strand, the strand l)eing correctly wound 
upon it by means of a guide, which is made to move from end to 
end of the bobbin by means of a block working upon a right and 
left handed screw. The strand is drawn forward at a regular speed 
by means of two drawing pulleys, around which it is lapped, and 



168 MODERN FLAX, HEMP, AND JUTE 

from whence it is delivered to the windiiig-on bobbin. The speed 
of this latter is regulated by means of a friction clutch, according 
to its eifective diameter. 

In the manufacture of tarred ropes the ^arns arc passed in the 
haul through a tarring machine consisting of a tar tank about 
12 feet long, 18 inches wdde, and 30 inches (/eep, and the necessary 
hauling mechanism. Norwegian tar, heated to 220® Fahr. by means 
of copper steam coils, is usually employed, and enables the cordage 
to resist the weather. The yarn will take up about 25 J3er cent. 



Fi(i. 76. — Stranrling or register inacliiiie. 


of its weight in tar. While leaving tfie tank the yarn is pressed 
by a nipping arrangement, which squeezes out the surplus tar, and 
is then allowed to remain for a few hours, so that the tar may sink 
in and dry before being wound upon bobbins in the winding 
machine. 

In stranding tarred yarn, and in closing the strands into a rope, 
the compressor tubes arc set in a steam chest heated by gas to a 
temperature sufficient to soften the tar and produce a smooth and 
close lying strand. 

In the rope walk the strands are closed into a rope by^ineans 
gf' two machines, a “foreturn” machine and a “traveller.” The 
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strands which are to be closed together are each attached to one of 
the hooks of the “ foreturn ” machine, which is fixed at the end of 
the walk. The other ends of the strands are united together and 
attached to the central hook or forelock of tlie traveller, the strands 
being supported and Jvcpt off the ground and separate by means of 
posts^ crossbars, and piegs. The f orchard machine puts extra twist 



Fic. 77. 

intt) the strands, while the U^avcller twists them together in the 
opposite direction, A taper piece of wood, with three longitudinal 
grooves to carry the strands-, is supported upon a top-cart and inserted 
between the strands close to the traveller, small end foremost. The 
top is held by a piece of ro[>e attached to the handle or top-stick, 
which passes through it, and coiled round the rope already twisted. 
It acts as a drag, and only allows the top to be forced backwards 
very regularly and slowly, causing the strands to be laid close 
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together. The eontraction by twist in closing the strands amounts 
to about 30 per cent, of the length of the strands. As the rope 
shortens, the traveller is drawn up the walk, its motion being 
retarded and the rope kept under teiisicn by means of a 
brake, or by means of weights placed upon^ the framing of the 
machine. c< 

In the machine rope works the strands from the register or 



Fic. 


stranding machine are jnit into a laying or closing machine, which 
in one operation puts additional twist into the strands, closes the 
strands into a rope, which it draws through the machine by means 
of draw-drums, and automatically Avinds upon a bobbin. A horizontal 
laying or closing machine of this sort is similar in principle to 
the traAvl twine layer shown in Figure 65, but is much heavier. 
Three or four spools of strand, for 3 or 4 strand rope respectively, 
are placed in the revolving spool frames and the ends drawn through 
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the hollow bearings, and then together through a compressor to the 
draw-drums, which revolve with the rope drum frame and twist the 
strands into a rope, which is delivered through the hollow bearings 
and automatically wound upon a drum. Friction brakes applied to 
the flanges of the stjand spools ensure a regular tension upon the 
strands. In some nmchines of this sort a draw-off gear is fitted to 
the strand bobbin flyers to ensure perfect equality in the lengths of 
the strands. 

In (jlosing the strands into a rope, they are twisted together in 
the reverse direction to that in which they were stranded. The 
spool frames are turned in the opposite direction to the rope reel 
frame, and at such a speed that not only is the original twist of the 
strands maintained, but a slight additional twist or forehard is given 
to make the strands lie well together. 

For the larger sizes of ropes, vertical closing machines are 
usually employed, as it is easier to get tlic Jarge strand bobbins 
• into them. The number of turns per foot twist required to close 
strands into a firm rope is inversely proportioned to the diameter 
or circumference of the rope. It may conveniently be calculated 
on the basis of eight turns per foot for a rope 2 inches in 
diameter. 

Compound rope machines are now much used. These machines 
combine the stranding of the yarn with the closing of the strands 
into rope. The bobbins full of yarn are placed in sets upon skewers 
in wrought-iron flyers, which revolve upon their own axes in order 
to make the strands. At the same time the three or four flyers 
revolve round a common centre, in order to close the strands into 
a rope, wliich is draAvn through and Avound up as in the ordinary 
closing machine. 

Vertical machines are more convenient for a large number of 
threads. Compound vertical machines are constructed to deal with 
as many as 160 ends, turning them into four strands of 40 threads 
each, which it lays into a 4-strand roj^e. 

A cable is formed by twisting together three ordinary 3 -strand 
ropes, the twist being of course put in in the opposite direction to 
that in Avhich the ropes w^e twisted. 

European hemp makes the strongest ropes, those produced from 
the best Russian hemp having a breaking strain of about 1700 lbs. 
pel* square inch of section. The average breaking strain of Manila 
rope is about 1400 lbs. per square inch. 

Tarring the yarn lessens the strength of a rope. 

The size of cordage is sometimes indicated by the weight 
in lbs. of 200 fathoms, or by the length in feet of 1 lb. 
A Manila rope. If inches in circumference and inch in 

diameter, may weigh 130 lbs. per 200 fathoms, and measure 
9 feet per lb. 
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The following table gives the number of yarns per strand, and 
the weight of 200 fathoms of various sizes of rope : 


(Jirciirnfcreiice 
of Rope ill 
Inches. 


1 

H 

u 

1^* 

2 

2j 

sh 

4 

4^ 


Ends of Yarn per Strand. * 

• _ 
t 

r2’s. 18’s. 2G’s. 25’s. I30’s. , 40’s. 







1 

j 

! 4 



i 

4 

.5 




r, 
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7 

! 10 
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i 7 

9 j 

i 

i 11 


8 

9 

11 j 

13 

1 18 


10 

11 

14 ! 

! 17 

! 22 

8 

12 

14 

17 ; 

! 21 

28 

10 

ir> 

17 

21 1 

25 

34 I 

12 

18 

20 

2.5 : 

30 

40 1 

10 

24 

27 

31 


1 

21 

32 , 

35 



. ' 

27 

40 ' 



I 


33 





i 

40 




1 



Weight 

eet 

per 200 

per 

Fathoms. < 

, lb. 


lbs. • 

25 

48 

44 

27 

09 

17 

94 

1 13 

131 ; 


175 i 

1 7 

219 

; 51, 

209 

4.1 

325 

3^ 

394 

3 

525 

21 

087 

1-; 

872 


1075 

u 

1300 

1 

V. 


The weight in lbs, of 200 fathoms or 400 yards of any other 
sized rope may be found by squaring the circumference of tlie rope 
and multiplying by 44. The weights of ropes are to one another 
as the siiuares of tlieir diameters. 

The number of threads }M*r strand for a 3-straiul cable, which 
consists of tliree ^-siraml ropes laid together, may be found by 
squaring the diameter f>f the cable, multiplying by the number of 
the yarn, and dividing by 3}. JFor a 4-strand cable proceed in the 
same way, but use the number 4J instead of 3 j. 

The length of each thread required to make the strands of a 
3-strand hawser laid rope may be calculated by multiplying the 
length of rope required by 1*5. For a 4-strand liawser, multiply 
the length of the rope by 1*6. , 

To find the length of each thread of rope yarn requii’ed to make 
a ca?)le, multiply the length of the cable to be produced by* 1 *7 for 
a 3-strand cable, and by 1'75 for a 4-»trand cable. 

In 4-strand ropes and c.ables the strands in being laid together 
leave the centre of the rope or cable hollow. This hollow centre 
is, however, usually filled in by a thread of tow yarn, which is run 
in while the strands are being closed together. 

The length of core or heart yarn required is from IJ times the 
length of the rope for a 4-strand hawser to 1^ times the length 
of the cable for a 4-strand cable. 
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The length of each thread of yam required for bolt rope is 1 |ths 
the length of the rope to be made. 

The diameter of each strand of a 3-strand rope is half that of 
the ro])e itself. The diameter of each strand of a 4-strand rope is 
but l-ths of tliat of thft rope itself. 

Tke diameter of flie “ lessom ’’ or primary strand of a 3-strand 
cable is Jth of that of the cable itself, and of a 4-strand cable, |ths 
of that of the cable. 

The»length of rope required to make a 3-strand cable will be 
found to he about Jth more than the length of the cable to be made. 
To make a 4-strand cable, the ropes which form that cable will be J 
longer than the cable to be made. 

The tubes employed in forming the strands of a rope should be 
a tight lit for the strand, so as to give it smoothness. Their smallest 
inside diameter should therefore be less than the diameter of the 
, strand, as found above. 

It will thus be seen that the contraction by twist when laying 
and closing strands into 3-strand rope amounts to about 33 per 
cent. In laying and closing strands into 4-strand rope the con- 
traction by twist amounts to about 37 J per cent, on the length of 
the yarn. 

Strctcliing decreases the diameter of a cable inversely as the 
sejuare root of the relative lengths before and after stretching. For 
instance, if a 2-inch rope, 100 feet long, be stretched until it is 
144 feet long, it will come to be only 1*7 inches in diameter. 

Itopcs are generally made up for the market in coils or balls. 
Largo-sized ropes must be coiled upon a rope reel such as is shown 
in Figure 77. Hopes of small diameter are balled upon a machine 
of similar construction to that shown iii Figure 78, the principle 
of its working being similar to that of tlie balling machines already 
described. 
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THE MECHANICAL DEPARTMENT 

Steam is the usual motive power employed in mills and rope works. 
Wlien water power is available, however, it is generally utilised 
either alone or in conjunction with steam power. When a water 
fall of from 3 feet and upwards exists or can bo created, it should 
be utilised as a source of power, as each horse- 2 )ower taken from the 
load of the engine means a reduction of the coal bill. It is also 
convenient, in the case of a break down, for instance, or upon a 
holiday, to have an auxiliary motor to drive the mechanic shop. 

Water wheels of the old type are altogether, out of date. They 
are too cumbersome, too heavy, and too slow in their movements. 
The most perfect are inehicient, and a well-constructed turbine is 
without question the best means of using water power under 
ordinary circumstances. Whether the fall bo high or low, a turbine 
gives a very much greater percentage of power from any quantity 
of water than do under-shot or breast wheels of the best construc- 
tion, for a good turbine will give back in work from 75 to 83 per 
cent, of the energy applied to it. 

Turbines may bo divided into two classes, viz. those in whicli 
there is, and those in which there is not, a pressure in the clearance 
space between the guide blades and the wheel, the former are 
called Pressure ’’ or “ Re-action ” turbines ; and the latter, turbines 
of Free Deviation ” or “ Impulse ” turbines. Generally speaking, for 
falls from 100 feet to 200 feet, a double or twin turbine of the 
“Pressure” class, with horizontal shaft, is to be recomn;ended. 
For low falls of from 3 to 15 feet, a single pressure turbine with 
vertical shaft is advisable ; while for falls above 100 feet, impulse 
turbines with horizontal shaft will give good results. 

As a good example of the pressure or re-action turbine, we 
illustrate the double Vortex turbine as made by Messrs. Gilbert 
Gilkes & Co. Ld. of Kendal. The principle of this turbine, and 
the way in which the water is applied to it, will be easily under- 
stood by reference to Figures 79 to 83. 

Figure 79 shows the internal arrangement of the Vortex. The 
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water enters the outside casing at the top — or in any other position 
that may be convenient — and passing thence is directed by four (or 
more) guide blades on to tlic outer circumference of the revolving 
wheel, which is driven round at a velocity depending on the height 
of the fall. The watc^ having expended its energy in giving motion 
to the 'wheel, is discharged through the two central openings, half 
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centrifugal force of the water, which, on any increase in the velocity 
of the revolving wheel, increases, and so checks the supply entering 
from the guide passages ; and on any diminution of the velocity of 
the wheel, diminishes ftnd admits water more freely ; thus counter- 
acting in degree the irregularities of speed arising from variations 
in the load. • 

Figure 81 is taken from a photograph of a Vortex wheel, with the 


iJ, 


Fig. 82.— Airangcnicnt of a water turbine 


cover removed to illustrate the form of the vanes. Some of these 
do not extend to the central orifice, the object in so making them is 
that they may not too much fill up the contracted part of the 
passages, and thus impede the flow of the water. The vanes are. 
of steel, and fixed on each side of a steel plate, which has a boss in 
the cenfre to secure it upon the shaft. There are two outer discs 
or covers in which circular openings are left, through which the 
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water passes after it has done its work, one-half of the water being 
discharged on each side of the wheel. 

; Figures 82 and 83 show how the turbine may be applied, and 
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pipes, the fall below the wheel is utilised. The turbine stands upon 
the floor of the house, above the pit or well leading to the tail race. 
The shaft is horizontal, and passes through two stuffing boxes placed 
one on each side of the two bends of the sucti&n pipes. It is further 
supported by two pedestal bearings placed i^jon A frames. It is 
generally possible to transmit the power direAly upwards by ^cans 
of a belt from a pulley keyed on to the turbine spindle between 
the two bearings before mentioned. It is absolutely essential 
that suitable strainers be iflaced at the entrance to the iv’pos, and 
that these strainers be of a large area, with holes of sucli a size 
as to prevent any foreign matter (siudi as sticks and stones) from 
entering. 

Figure 84 shows a single Yortex turbine wheel, with part of tlie 



Pio. S(5.— Construction of single Yortex wliccl. 


cover removed, giving a good view of the guide blades and the 
method of regulating them. 

Figure 85 illustrates how a single Yortex, Trent, or Lunedale 
turbine may be applied to a low fall. "It will be noticed that when 
the sluice is shut down the turbine can be examined and cleaned. 

Figure 86 shows the constructioi 4 of the single Yortex wheel.® As 
seen in Figure 85, the wheel is placed on a floor made of timber or 
metal, in a pit of masonry or brickwork. The timber breasting is 
of the same height as the sides of the water-course. There is no 
way for the water to pass from the chamber, above the floor, to the 
tail race, below, except through the turbine wheel. 

An installation of the Lunedale turbine is illustrated inFigrjre 87. 
This turbine is of the mixed Radial and axial flow typo. The 
water is directed on the outside of the wheel by fixed guide-blades. 
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A ring sluice, between the guide chamber and the wlieel, which is 
raised or lowered by the gearing shown in the illustration, is used 
for regulating the quantity of water. 

The power which fnay be derived from a fall of water depends 
ui)on the number o^ cubic feet of water utilised per minute, the 
head, Jieight of fall, %v dillereiice in level of head water and tail 
water, together with the efficiency of the water engine used. The 
efficiency of the turbines which have just been illustrated may be 
taken aU75 per cent. The weight of a cubic foot of water is 62*5 lbs. 
A horse-power is equivalent to 33,000 foot pounds, i.e. 33,000 lbs. 
falling through a distance of 1 foot, 330 lbs. through 100 feet, etc. 

Thus a A^ortex turbine passing 1765 cubic feet of water per 



Fig, i<7 . — An installation of the Liinedale turbine 


• . • w 1 , 1 1 1765 x 62-5 x 40x 75 

minute in a 40»foot fall can develop 33 000 x~l00 =1^0 

H.P., and will make 220 revolutions per minute. A single Vortex 
turbine on a low fall of only 6 feet, and passing 11,766 cubic feet 

of water per minute, will fikewise develop 

. ^ 33,000x 100 

= IQO ILP., and make 26 revoliitions per minute. 

A Trent turbine Avith a 44-inch wliecl Avill pass 3530 cubic 
feet of water per minute upon a 20 - foot fall and develop 
3630x 62-5x20x75 

— 33 000x100 =100 ILP., while making 124 revolutions 

per minute. 

In •a similar manner a Lunedale turbine with a 36-inch wheel 


will develop 100 II. P. on a fall of 16 feet when passing 4433 cubic 
feet of Avater and turning at a speed of 129 revolutions per minute. 
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Falling water is the cheapest motive power. In years gone by 
mills were built in those localities Avhere such i)ower was available, 
generally in the country. As the steam engine became more perfect 
and economical, mills and factories became located in the towns, 
where labour was more plentiful and AvheiJ there were greater 
facilities for the transport of goods and raw material. Nowadays, 
with the advent of electric transport of force, there is no reason 
why the naturjil force of our waterfalls should not be yoked, and 
the power developed transmitted in the form of electric energy to 
far distant cities. TJiis is already being done in America, and might 
with advantage be attempted in this country. 

The quantity of water, in cubic feet per minute, flowing down 
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a stream may be approximately ascertained in the following manner. 
Choose a part of the stream where the section is fairly regular. 
Mark off a convenient distance, say 30 j ards, along the bank. Then 
throw a float into the centre of the stream and note how long it 
takes to traverse the distance set ofl‘. R(q)eat the experiment 
several times in order to obtain a good average. The speed thus 
obtained is that of the surface at the centre of the stream where 
the water moves faster than elsewhere. How much faster it moves 
there depends upon the nature of the channel. If it be a rough 
mountain stream, 36 per cent, must he deducted from the speed 
obtained in the centre of the channel. If it be a brick channel, 
take off 17 per cent.; and if a wooden trough with smooth sides, 15 
per cent. The average depth and width of the stream must next be 
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ascertained by careful measurements, and the area of the section cal- 
culated in square feet. The product of tlie section of the stream in 
square feet anJ the velocity of the stream in feet per minute will give 
the number of cubic f^et of water available 2 )cr minute as a source of 
power. Suppose thai the average depth of the stream be 6 inches, or 
•5 fe^t, while its wiJlh is 30 feet and average velocity 100 feet per 
minute — '5 x 30 x 100 = 1500 cubic feet of water per minute are avail- 
able for developing power with the aid of a full and suitable turbine. 



Fig. 89. 

• • 

Analogous to the water turbine is the steam turbine, which has 
already been adopted in more than one spinning mill. The author 
has had considerable experience of the De Laval steam turbine in 
the driving of a flax spinning mill. This turbine, as made by 
Messrs. Greenwood & Batley of Leeds, is constructed upon the 
Impulse principle. Figure 88 gives a general view of the machine 
in question, and Figures 89, 90, and 91 illustrate the internal organs. 
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As seen in Figure 89 the steam is blown from stationary nozzles 
against the vanes of a revolving wheel. The steam passes through the 
vanes, delivering most of its energy to the wheel, and is afterwards 
exhausted into an ejector condenser. The working of the machine 



depends upon the kinetic energy of the steam. It is therefore 
important that the steam should enter the wheel at as high a speed 
as possible. A high speed of the driving steam is obtainecl by 
expanding the admission steam in conical nozzles, as shown in 
Figures 90 and 91. Steam expanded in a nozzle from 280 lbs. pressure 
above the atmosphere down to 28 inches vacuum, leaves the nozzle 
with a velocity of 4229 feet per second. The angle between the 
nozzles and the plane of rotation of the wheel is 20 degrees, and in 
order to obtain the maximum efficiency the peripheral speed of the 
wheel or vanes should be 47 per cent, of the velocity of the steam. 



The nozzles are placed very close up to the vanes of the wheel, 
there being a clearance of only inch. The wheel is made as a 
solid disc, on the circumference of which the vanes are dovetailed 
in. The wheel is mounted upon a flexible shaft, the bearings* upon 
each side of the wheel being at some distance from it, so that the 
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wheel may swing a litLlc in its plane of rotation. The diameter of 
this flexible shaft is, on account of the high speed, very small, the 
shaft of a 300 II.P. turbine being only inches in diameter. 
The normal speed of* the turbine wheel is too high for the direct 
driving of spinning %nachinery, and must therefore be reduced by 
mean§ of gearing. This gearing is made upon the double helical 
system. The driving pinion upon the end of the flexible shaft is 
made of hard steel, and the teeth of the driven wheels of rather softer 
material These driven wheels are mounted upon short shafts 
which carry the belt or rope pulleys. The bearings of the slow 
speed shafts are lubricated by rings, and those of the flexible shaft 
by sight feed lubricators. The turbines have a series of nozzles, 
which are arranged at intervals in a ring, close to the wheel, and 
receive the steam from a steam chest in the turbine case. Each 
nozzle is provided with a shutting-off valve, as seen in Figure 90, so 
that it may be closed or opened at any time. Before the steam 
enters the steam chest and i^asses to the nozzles, it is regulated by 



Fig. 92. — The (;entrifiigal governor of tlic turbine. 


the governor- valve, which is in turn controlled by the centrifugal 
governor of the machine, shown in Figure 92. The governor-valve is 
a balanced, double-seated valve, connected with a link motion to 
the centrifugal governor, which is mounted horizontally on the end 
of the gear wheel shaft. 

Figure 92 shows the form of the centrifugal governor used. The 
De Laval steam turbine will work with any steam pressure between 
50 and 200 lbs. per square mch, and either with or without vacuum. 
The shape of the nozzles, however, must be arranged to suit the 
adDjission pressure and the jyessure in the exhaust. It is con- 
venient to have a certain number of nozzles for running with 
condensation and others for use when the steam is exhausted into 
the atmosphere. When the turbine is running light some of the 
nozzles may be closed, and others opened as the load increases or 
the vacuum or steam-pressure falls, 

A* cheap and simple condensing arrangement for use with the 
steam turbine is arranged on the “Ejector” system, with which 
no air pump is required. To work it, a head of water at least 
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20 feet above the lloor of the engine-room must be provided. A 
centrifugal pump is thus often required to raise the water into a 
suitable reservoir, from which it descends, and jmssing through a 
jet arrangement, is broken iq^ as it meets the Aeam from the exhaust 
and condenses it. The condensing water falfe downwards into a 
tank in which the tail pipe is submerged, aSd a vacuum H thus 
formed, which materially increases the efficiency of the machine. 

A form of condenser which is used in at least one flax-spinning 
mill is the aero-condenser. In this condenser the exhauit steam 
passes into a series of pipes around which cold air is circulated and 
drawn by a powerful fan. The steam in the pipes is thus condensed 
and a vacuum produced, while the heated air is utilised for drying 
and ventilating. Any sort of condenser may, however, be used with 
steam turbines such as those of the Jet and Surface types, which 
may in some cases be best suited to local conditions. 

The steam turbme must be kept thoroughly lubricated by a 
constant supply of a rather light mineral oil. Vegetable and 
animal oils must upon no account be used, as they are oxidised 
and carbonised by the heat. Upon the Do Laval turbine an oil 
tank placed above the machine supplies oil to all the bearings. A 
good vacuum depends to some extent upon the lubrication of the 
white metal bush which forma the bearing upon the geared end of 
the wheel spindle, for if the clearance space be not filled with oil, air 
will be drawn in and the vacuum sj^oilcd. The oil which runs through 
the bearings collects in reservoirs placed underneath, and if carefully 
filtered and of good quality may be used again more than once. 

The form of boiler most suitable for a wet spinning mill is one 
having a considerable steam reservoir. The Lancashire, Cornish, 
and French type of boiler have a good steam space, especially if 
provided with domes, and are to be recommended where a supply 
of steam is required at night for drying, etc. 

In dry spinning mills, jute mills, and rope works, a water-tube 
boiler, such as the Jlabcock & Wilcox or the Belleville boiler, may 
be used, as steam may be got up very quickly. If the boiler feed 
water be very hard, a water-softening plant, upon Clarke’s principle, 
should be adopted. In the best modern plants of this sort the 
doses of lime water and soda are automatically measured and 
regulated, and the degree of hardnep, as indicated by the standard 
soap solution, reduced to a minimum. 

If a steam engine be preferred to a steam turbine to funrish the 
motive power, it should be of the compound or triple-expansion 
condensing type. Both the liorizontal and vertical inverted cylinder 
engine give good results. If the horizontal type be adopted, the 
tail-end of the low-pressure cylinder piston rod should pass tlq:ough 
a stuffing box and gland in the cylinder end, thus supporting the 
weight of the heavy piston and preventing the cylinder from 
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wearing oval. Piston valves of the Sultzer type are taking the 
place of the Corliss valve in many instances. 

There are four ways of transmitting the power developed by 
the engine, steam or ^ater turbine, that is to say, in the form of an 
electric current or means of belts, ropes, or gearing. Electrical 
transmission of power is convenient, but not very economical for 
short distances and for constant driving. It is the only practical 
method, however, of transmitting force over long distances, say from 
a big waterfall to a mill in a neighbouring town. When it is 
adopted, the ]mwei^ generated by the motor is turned into electric 
energy by means of a dynamo coupled either directly to the engine 
or turbine, or driven from it by means of ropes or belts. The 
electric current generated may be conveyed to any distance through 
copper wires. The larger the section of the conducting wire, the 
purer the copper, and the higher the voltage or pressure of the 
current, the less loss there is by friction through the conductor. 
The main outward flow and return wires are connected up, through 
a rheostat or resistance frame, with one main electric motor or with 
a series of smaller motors, which put the shafting or individual 
mmduiies in motion. Electric motors are in reality dynamos, the 
bobbins of which, when correctly connected up and put in the 
circuit, commence to revolve. The motors may be directly coupled 
up with the shafting or with the machines to be driven, thus 
dispensing entirely or in part with belts, ropes, or gearing. 

(fearing, as a means of transmitting power from the flywheel 
of the engine to the second motion shaft, and from thence to the 
lino shafting, has almost entirely disappeared, on account of the 
noise and vibration, and the liability to accidents and breakdowns 
owing to the sudden breaking of teeth in the said gearing. 

Power is now generally transmitted from the engine to the 
shafting of tlie mill by Jiieans of ropes of either cotton or Manila, 
or by means of belts of leather or of woven cotton or hair. Leather 
belts are now*l)uilt up to transmit any power, and belts 6 feet in 
breadth and of great length are constantly in use at the present 
day. The average breaking strain per square inch of ordinary 
leather belting is 5000 Ibjf. and the percentage of stretch 25. The 
power^which a belt will transmit depends upon several factors, i,e, 
(1) the width of the belt, (2] its thickness, (3) diameter and con- 
struction of the smallest pulley (bare metal or wood), and .(4) the 
velocity of the belt in feet per minute. A single leather belt 1 inch 
wide should not slip upon an 18-inch C.I. pulley when transmitting 
1 H.P. at a velocity of 2400 feet per minute, nor upon a 24-inch 
C.I. or AVI. pulley at a speed of 1600 feet per minute, nor upon a 
36-i#ich pulley at a speed of 1066 feet per minute, and at the 
usual tension. The power which a belt will transmit without 
slipping, then, depends upon the area which is in contact with the 
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pulley and upon the speed of the belt. If the pulleys are so large 
that there is no danger of slippage, the force which the belt will 
transmit depends upon its sectional area and its si^eed. Force is 
usually measured in horse-power. One hor^-power = 33,000 foot 
lbs., or the moving of 33,000 lbs. through l*^foot per minute, or 
33 lbs. through 1000 feet per minute. The*greater the spQed of 
the belt, then, the smaller the strain upon it in transmitting a given 
force. The strain upon the belt is that due to the force transmitted 
plus the tension necessary to make the belt adhere to thf pulley. 
The pull necessary to jnit a small machine in motion may be deter- 
mined by the aid of a spring balance and a cord attached to and 
passing round the pulley. This pull in lbs., multiplied by the 
velocity of the belt in feet per minute, and divided by 33,000, gives 
the horse-power required to drive the machine. 

In belt driving, the force transmitted depends upon the difference 
in tension between ftie two sides of the belt and upon its surface 
speed. If T = the working tension upon the tight side of the belt ' 
in lbs., t=-the tension of the slack side in lbs., and V ^the velo(uty 

V (T - 1)‘ 

of the belt in feet per minute, then the force transmitted = 33 qqq ^ 9 - 

The usual working tension of a single belt is about 110 lbs. per 
inch in width, and the tension when at rest about 20 lbs. per inch 
in width. Hence at a velocity of 3500 feet per minute a single 

, 1 1 1 t . 1 -1 11 . 3500 (110-20) 

leather belt 1 inch wide will transmit — 33 qqq ^ 9 — = 4‘77 H.P., 

if the smallest jmlley be of sufficient diameter to give the necessary 
gripping surface. Upon this basis the width W of single leather 
belting required to transmit any given number of II.P. at any given 

speed, may be determined from the equation W = y ^ • 

If a main driving or countershaft belt be found to be of insuffi- 
cient width to transmit the required force, its driving power may 
be almost doubled by “compounding” or placing another belt of 
equal width on the top of it. Each belt takes its oAvn drive from 
the engine to the shaft or from one shaft to the other, and increases 
the driving power by nearly 100 per centT Upon a single flywheel 
you can put say six driving belts, and let each driving bolt drive a 
different shaft, with practically the «same result as if you hact a 
flywheel of six times the width. ^ 

Personally, the author prefers the use of ropes to belts for main 
driving. Although, if carefully looked after and repaired in time, 
a belt seldom breaks down, yet, should such a breakdown occur, 
it involves a stoppage of at least one department for probably an 
liour at least. Ropes, besides requiring less width of face on* the 
pulleys to transmit a given power, should never break without 
warning, any more than should a belt, and, working with others 
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upon the same drive, may be cut down individually when they 
begin to unravel, and replaced after a stoppage, the work meanwhile 
being carried on with the remaining ropes. Every rope race should 
. be fitted with electri® alarm signals placed close to the running 
ropes, and rung by the passing of a hanging and untwisted strand. 

Driving ropes a^C now made either of Manila, aloe fibre, or of 
cottpn. Cotton ropes bend more easily round the pulleys, in the 
grooves of which they have a better grip than ropes of hard fibre. 
The sidgs of those grooves are usually inclined to each other at an 
angle of about 45 degrees, so that the rope may wedge itself and 
its driving power be thereby increased. There is a difference of 
opinion among driving rope makers themselves, and amongst rope 
users, as to whether the rope should turn upon its axis or not. The 
author’s experience is that a Manila rope should, and that a cotton 
rope should not, turn in its groove while working. 

At a speed of 4500 feet per minute, whi«h is a good average 
* velocity when transmitting power from the flywheel of an engine, 
a good 3-strand cotton driving rope 1 J inch in diameter, will transmit 
45 H.P., if the diameter of the smallest pulley be not less than 
30 times the diameter of the rope. Other diameters of ropes will 
transmit forces proportional to the squares of their diameters. The 
force which may be transmitted is also directly proportional to the 
velocity of the rope in feet per minute, but should never exceed 
4800 feet per minute. The rope is made endless by means of a 
splice, the length of which should not bo less than 72 times the 
diameter of the rope in length, and very carefully made, so that 
the correct diameter of the rope is preserved. 

As regards the diameter of the shafting required to transmit a 
given power, it may be taken that a line shaft 3 inches in diameter 
will transmit 45 H.P. when running at 150 revolutions per minute. 
The power transmitted by shafting varies directly as its velocity and 
as the cube of its diameter. When shafting is merely used to 
transmit power’® the distance, apart of the bearings, may be obtained 
from the formula L = 5'\/d2, where L = the length in feet between 
the supports and d the diameter of the shaft in inches. If the 
shaft carries pulleys, the fifrmula L = 4'8'\/d'^ should be used. 

Lighting by electricity is now almost universal in modern mills, 
although recent improvementg in gas lighting, sucli as pressure gas 
and anti- vibration mantles for incandescent gas light, may bring gas 
into favour again. 

Electric arc-lamps irroduce the cheapest light, as they consume 
less current per candle-power than do glow or incandescent lamps^ 
They may bo advantageously used in machine hackling rooms, 
preparing rooms, or shed rope works where a good general light is 
required. When a more concentrated and localised light is needed^ 
as upon the rollers, thread plate, and bobbins of a spinning frame, 
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incandescent lamps are to be preferred, as they may be hung, say 
three in the alley, at a height of about 4 feet from the ground, so 
as to throw their light exactly where it is required. One of the 
great objections to the arc light is the deep shadows which it 
throws. The inverted arc light does away wjtli this objection, as 
the light is thrown upwards by a reflector plftced underneath, and 
is diffused and radiated from a white ceiling. 

Dynamos and motors are now usually constructed with two or 
more electro-magnets giving four or more poles and sets of Jbrushes. 
The larger the number of segments in the collector or commutab^r, 
and the larger its diameter, the better. Tt should be of bronze, with 
a good deal of copjier in its composition. ]\Iost modern dytiarnos 
and motors have now carbon brushes, which are both durable and 
easy on the collector. The pressure or voltage of the current 
produced depends upon the speed of the dynamos. The quantity 
of current or ami)crcj* which it will furnish without heating depends 
upon its construction and the diameter of wire with which it is 
wound. In inverse fashion, the speed of a receiver or motor 
dej^ends upon the voltage of the current with whicdi it is supplied 
and the power wliich it can supply, upon the amperes of current 
which it receives and can utilise without heating. The product of 
the volts and amperes are watts, and 746 watts = 1 electrical IT.P. 

The most economical glow lamps are those of least resistance, 
which, however, have usually the shortest life. Lamps, however, are 
so cheap now that a long life is not of the same importance in {\ 
lamp as it used to be. , 

Passing now to the question of fans for ventilation, for induced 
and force draught, and for drying. Fans may be divided into three 
classes, i.e. radical How, mixed flow, and axial flow, or screw and 
propeller fans. In radical flow fans, the air passes through the 
wheel ii\ a plane perpendiciilar to the axis of the fan. In mixed 
flow fans, the inflow is axial, and the direction is gradually changed 
in the wheel to a radical one. In screw and propeller fans, the 
direcjtion of flow is axial. 

The simplest form of fan is the propeller type, to which belong 
all fans on the Blackman model. It is^a very good fan to use in 
buildings where a large volume of air is required at a very low 
pressure. The efficiency of this type of fan is greatest with free 
discharge, and falls off rapidly if a discharge pipe of any lengtll is 
used. Hence this type of fan is not the one to use to force or draw 
air through ducts or suction pipes. 

The Kateau fan, which is almost unknown in this country, is the 
best example of the mixed flow type. 

All centrifugal fans belong to the radical flow type, the best 
known being the Sirocco, the Farcot, the Sturtevant, and other 
American blowing fans. These fans give excellent results when 
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used to force air through ducts for ventilating, or in drawing air 
through flues, as when, upon the induced draught system, they are 
used to replace or supplement a stack or chimney, or to draw away 
the dust and waste fr(;yn underneath a series of cards. It must be 
noted, however, that the Sirocco fan must be modified as to the 
number and pitch oS its blades, before it wull efficiently pass short 
wastcf fibre. 

Lubrication of machinery is the apjilication of oil or grease 
between two surfaces which rub together, with the object of 
diminisfling friction and wear and tear. The lubricant should form 
a cushion or film between the surfaces and keep them out of contact. 
If the surfaces are pressed together with considerable force, the 
lubricant must be sufficiently viscous or thick to remain between 
them, since a light oil would be squeezed out. A constant and 
copious lloAV of light oil will, however, lubricate even the heaviest 
bearings and diminish the driving power required by a heavier oil. 

» The use of greases, solidified oils, etc., although apparently economical, 
and actually so as far as the oil bill is concerned, are in reality most 
uneconomical, since they necessitate the burning of more coal to 
produce the power lost in friction, not perhaps between the bearing 
surfaces, but in the lubricant itself. 

A constant and copious flow of light oil is then the cheapest 
means of lubricating, since the oil may be filtered and used over and 
over again with a small addition of fresh oil. On page 127 we 
explained how spindle necks may be constantly supplied with oil, 
algo how the roller journals may be continuously lubricated. Modern 
bearings or pedestals for shafting are now made in such a way that 
the brass is supported over a reservoir of oil, which is carried up on 
to the bearing by chains or rings which lie upon it, surround it and 
the brass, and dip into the oil in the reservoir, and by their revolu- 
tion carry up the oil ; or, the brass bearing, supported over an oil 
reservoir, may be divided into two, and the space between the two 
halves occupied by a collar fast upon the shaft, and dipping under 
the surface of the oil in the reservoir. In revolving, the collar 
carries with it a quantity of oil, which is scraped off by a scraper 
fixed in the pedestal cap, and dispersed on both sides over the 
bearing. The oil should *be periodically drained from the reservoir 
of such bearings and replaced by fresh oil ; the dirty oil, after being 
filtered, may be used over agwn by admixture in small proportions 
with fyesh oil. 

By ingenious arrangements, all the revolving and reciprocating 
parts of the steam engine may be lubricated from sight feed 
lubricators and a constant supply of oil assured. The cylinder oil 
may be forced in small quantities into the cylinder at each stroke of 
the ftigino, or injected into the steam pipe by a small putap actuated 
by a connecting rod from any reciprocating part. It is preferable 
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that the cylinder oil should bo forced into the steam pipe, as it is 
thus broken up and intimately mixed with the steam, which carries 
it into the cylinder and spreads it over the cylinder sides, piston 
rod, etc. Cylinder oil should be of pure^ mineral origin, since 
animal and vegetable oils carbonise at comparatively low tempera- 
tures. The best cylinder oil should not voljicilise even under the 
high temperature of superheated steam. ' 

Mineral oil or oleonaphthc, which is the cheapest lubricant* and 
quite suitable for even the heaviest bearings if copiously and con- 
stantly supplied, is produced by distillation by heat or under the 
vacuum process from the crude mineral oils of Russia and America. 
In the distilling process the light volatile products used as lighting 
oils first pass off, after which, by a more perfect vacuum or at a 
higher temperature, the lubricating mineral oils are collected, leaving 
as a residue those heavy oils which are serviceable for the lubrica- 
tion of steam cylin(lors. Russian oils have a blue shade in them, 
while American oils are possessed of a corresponding green shade. • 

Every Hax, hemp, and jute spinning mill and rope works should 
have a well-equipped mechanic shojj, in order that all repairs may be 
done upon the promises. A small steam or gas engine should be at 
hand to drive the shafting when the mill engine is stopped. The 
tools which will be found most necessary comprise a vertical drilling 
machine, a shaping machine with quick return motion, a sliding 
and screw-cutting lath with 40-inch centre, chucks, face-plate, etc., 
and with a 20-foot bed for turning up roving frame rollers, etc. It 
is also advisable to have a smaller lathe, say 10-inch centre apd 
8-foot bed, for .smaller work, a wheel-cutting macljine, and a fluting 
machine for the brass-s[)inning frame rollers. 

The rej)airs required to be done may be divided up into those to 
the engine and gearing, and those to the small machinery. Those to 
the engine comprise the replacement of any part which becomes 
unduly worn, such as the studs of the link or cut-off motion and of 
the speed governor ; the tightening u]) and eventuaUreiiewel of the 
cross head and crank pin brasses, so that there may never be a 
“knock” in the engine; the periodical examination and replacement 
of the piston rings. 

Boilers may be run for three months without cleaning if purified 
and softened feed water be used. When stopping for cleaning, the 
water should be allowed to stand fo» a few days when possible,* so 
that it may cool down before being run off, as in this way any mud 
left in the boiler will settle in the form of soft sludge, and be carried 
off* by the water instead of hardening upon the plates in a hard 
scale. If any scale be found upon the plates it must be chipped off* 
by the blows of a hammer, for, being a non-conductor, its presence 
brings about a great waste in coal, and is a positive danger, bs it 
is a frequent cause of sinking of the furnace crowns, and even of 
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explosions. At the time of cleaning, all the fittings should be care- 
fully looked to. All cocks and valves should be ground in their 
seats, the joints should be renewed, and the high and low water 
indicators and whis^es examined. When the repairs and cleaning 
have been accomplished, and the boiler refilled with water, the 
temperature should be raised very gradually, so that the boiler may 
not*be strained by undue forcing. 

A staff of hackle setters should be employed to keep all the 
hackles*and gills in good order, and to make new ones when the old 
are worn out. The number of men required depends upon the size 
and coarseness of the place. Coarse hackles and gills last longer, 
and are more easily repaired than are fine ones. The cards should 
be regularly gone over every week-end, and the pins straightened 
and replaced when necessary. At least one wood-turner will be 
required, to turn and slide preparing-room and dry-spinning frame 
o rollers. 

In wet spinning mills at least one fluter must be employed, to 
keep up and flute the spinning frame rollers. One or two mechanics 
should devote themselves to the preparing room, and two more to 
the spinning room. The work of the former lies chiefly in keeping 
up the tappets, slides, and faller ends of the screw gill frames. 
The work is constant if the fallers are run quickly, as they now 
often are. 

The spinning-room mechanics’ work consists in keeping the 
frames properly lined up and the spindles running without vibration. 
In a 10,000 spindle mill one frame should be always under repair, 
as profitable spinning depends largely upon turn-off, and frames in 
bad order cannot bo driven up to a good speed without making 
excessive waste. When the roller bushes wear, the roller is pushed 
backwards, increasing the bearing upon the thread plate and the 
strain upon the yarn, as will be seen by reference to Figure 62. The 
thread plate ey^ cut in time, and must bo rimmed out and eventually 
replaced. Vibration and dancing of the spindle, due to wear in the 
neck, collar, foot, and footstep, cause breakages of the yarn, and con- 
sequent waste. When the collars wear, they must be replaced or 
rimmed out, and employedTor another set of spindles with heavier 
necks. • When collars are replaced, the new ones should be a tight 
fit €or the spindle necks, and«should be rimmed out when in place 
in the^neck rail. The same remark applies to the footsteps, which 
should be rimmed out to the correct diameter and depth, when in 
place with a long rimer, which should be passed through the collar 
in order to insure that the spindle is perfectly vertical. If the 
depth of the footstep be not correct, the spindle will either have 
too nmch play room and bounce, or else it will be held too tightly 
between the step rail and the collar which bears against the neck- 
collar. 


13 
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The tin cylinder should be taken out whenever repairs are 
undertaken, and its seats or bearings lined up, since they, especially 
the centre bearings, are very apt to wear through lack of oil, it 
being difficult to get at them for oiling purposes. Even when oil 
tubes are provided, projecting through the cree/i board, they are apt 
to get displaced, and to empty their oil upon the floor. 

The spindle tops should be regularly oiled to minimise wear. 
New flyers should be ordered from the makers of the spindles, so 
that there may be no difference whatever between the threading of 
spindle and flyer. Undue wear of the spindle tops may generally 
be traced to this cause, if the spindle tops are properly tempered and 
not too soft. 

If the drawing roller is made of good close-grained and com- 
pressed brass of uniform texture, it should run for seven years 
without refluting, esnecially if warp numbers be kept upon the 
newer frames. 
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MILL CONSTRUCTION 

Almost all modem jute mills and rope works are built upon the 
shed principle, with very often no partition# between the depart- 
, ments, the object being to minimise labour, and to permit of the 
raw material coming in at one end, passing through, and going out 
as a finished product at the other end. The disadvantages of the 
shed system are — (1) the excessive ground space taken up (an im- 
portant item if the ground is valuable or ground rent high), and 
(2) the difficulty in keeping sheds cool in summer and of heating 
them in winter, to which may be added difficulties due to roof con- 
densation, especially if artificial humidification is employed. Unequal 
degrees of temperature and humidity affect the spinning of fine flax 
yarns to such an extent, that flax wet spinning mills are nearly 
always built in a three or four storied block ; the ground floor being 
usually occupied by the carding and tow preparing rooms, the first 
floor by the line preparing room, the second and third floors by 
spinning rooms, and the top floor by the reeling room. The drying 
loft is usually over the boilers, and the hackling department and 
tow stores in a different building. 

The engine-house should project from the main building at one 
end, so as to give depth to the rope race, and a more satisfactory 
drive if the sag of the ropes is upon the upper side, as it should be. 

Shed roofs are made upon the saw-tooth principle, running north 
and south, the steep or glazed side facing the east, so as to catch the 
first rays of morning light. 

•The best roof for a fire-proof building of several storeys is flat, 
with ^ parapet forming a reservoir. The bottom of the reservoir 
may be of armoured concrete, or of I-girders held together by tie- 
rods and filled in with concrete. If any depth of water is to be 
stored upon the roof, this reservoir must be cemented inside ; but 
if it is merely intended to hold a few inches of rain-water, a 
covering of asphalted and sanded paper over the concrete will 
be sufficient. 

A fire-proof building of this sort must be very solidly constructed, 

m 
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both on account of the weight of the roof and by reason of the 
weight of flax-spinning machinery. The foundations must be sunk 
until a good firm bottom is found, the usuql depth being about 
8 feet. The width of the foundation at the bottom may be 5 feet, 
and 27 inches at the ground level. The piers between the windows 
may have a section of 23 square feet, or be 6 feet 4 inches x 3 feet 
8 inches. The width of the bays should be 9 feet for wet spinning. 
Modern mills are being built wider than formerly, to accommodate 
longer frames, and may be from 57 feet to 70 feet wide, to ^it two 
rows of 23 feet to 30 feet frames, and leave a 6-foot passage down 
the middle. The colunms must be set out of the centre line, so 
tliat the passage be not obstructed. In a mill 57 feet wide, the 
girders may be 28 feet long on one side and 32 feet upon the other, 
resting at one end upon the columns, and at the other end upon 
stones, 18 inches x 18 inches x 6 inches, set in the piers. Girders of 
I-section, with web 23 inches in depth, and flanges 10 inches wide, , 
should be used for the first floor. Girders 23 inches x 8 inches will 
do for the second floor, and so on in proportion. The cast-iron 
columns which support the first floor may be 9 inches in diameter, 
and should rest upon blocks of stone, 2 feet cube, placed upon a 
brick foundation 2 feet high, resting in turn upon a bed of concrete 
12 inches thick. A piece of sheet lead should be placed between 
the round plate forming the column base and the stone. The length 
of the columns should be from 12 to 13 feet, giving a like height 
from beam to floor. The width of the piers and the thickness^ of 
the wall may diminish in proportion to the height above the ground, 
but should never be less than -ry^yth of the height above them, so that 
windows 5 feet 4 inches wide may be available to give good light 
between the spinning frames. The height of the windows is usually 
about 10 feet. In cold countries the windows should be double, 
with a space between the two, in order that the rooms may maintain 
their temperature. , 

Bricks and mortar of good quality must be employed in the 
construction of the walls, which should be capable of carrying a 
load of at least 10 tons per square foot of section. A good mortar 
may consist of Portland cement and ^ sand. The concrete for 
insertion between the girders may be composed of ^ broken brick, 

^ coarse cinders, and ^ cement. • 

If the induced draft system be not adopted for the boilers, a 
chimney must be provided of sufficient height and section to produce 
the necessary draft for the battery of boilers. A chimney 170 feet 
high, 12 feet inside diameter at the base and 9 feet inside diameter 
at the top, will be found to give sufficient draught for a battery of 
boilers supplying engines of 1000 H.P. Such a chimney should be 
built upon a bed of concrete 30 feet square and 3 feet thick, with 
I-beams 6^ inches by 2^ inches section embedded in the centre 
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at 3 foot pitch, and bolted together with tie-rods. The outside 
diameter of this chimney at the base may be 18 feet. 

The author prefers a round chimney, as better resisting the 
weather. He likes ^the German principle of using specially con- 
structed bricks, wjjich when placed together, with an allowance 
made for a close |oint of mortar, form the peripheries of circles 
whose diameters correspond with those found in every section of 
th3 chimney. The exterior batter should be about 4 per cent., or 
J inch per foot. The main flue leading to such a chimney may be 
semiciibular in section, and have a radius of 4 feet 8 inches, or a 
section of 34 square feet. 

During cold weather the workrooms of the mill are usually 
heated by steam pipes. The older system of heating with low- 
pressure steam is being abandoned in favour of high-pressure steam, 
which is more economical, in that all the water of condensation 
may be returned to the boiler. In the. low-pressure system, 
reducing valves and steam traps are usually required, and often 
give trouble, while the heating power of the pipe varies with its 
distance from the boiler. 

In a high-pressure heating installation a circuit is made, and all 
water may bo run into the boiler again through a return valve, if 
there be a fall all the way and a difference in level of not loss than 
4 feet. If the drying cylinders of thread and twine polishing 
machines be connected up in this way, a considerable saving will 
be effected. Heating, when required, may be combined with the 
pjpnum system of ventilation by passing the incoming air through 
a series of coiled steam pipes, through an aerocondenser, or through 
pipes traversing the boiler flues. 

The floors of the mill may be tiled with cream-coloured tiles or 
cemented. Asphalte floors are not to be advocated, since heavy 
machinery is liable to sink into it, especially in hot weather, 
necessitating frequent lining up if the frame is to be run with 
the minimum, power. 

The wet spinning room floor should be waterproof, and sloped 
in such a way that the water may run off. The feet of the frames 
should rest upon a flat row of tiles, but the space under the frames 
should bo raised or barrefled, as should also be the passes, so that 
the water may run off. The latter must not be too much barrelled, 
or •the hands will slip and fall*; but the space underneath the frames 
should be well raised, so that bobbins, etc., may not lodge there^ The 
junction of the rows of tiles upon which the feet of the frames rest, 
and the slope of the spinner’s pass, form a small channel, which 
carries off the water to either side of the room into the main channel 
along the wall, this main channel emptying itself into down pipes, 
intoVhich any waste is prevehted from entering by means of grates. 

Since a fall of at least J inch per yard is required from the 
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centre line of the room to the wall at either side, and since the 
frames must be “ packed ” up quite level, hardwood blocks of oak 
or pitch-pine of varying thicknesses are placed under the feet of 
the frame. r 

The following details as to the floor space c occupied by various 
machines will be useful in deciding upon the <^iimensions of a new 
mill. The width of a mill containing a spinning room should be 
based upon the length of the frames to be used, and placed in Wo 
parallel lines, the frames lying at right angles to the central passage, 
about 6 feet wide. 


. 28 ft. X 5 ft. 

. 9 ft. X 6 ft. 

14 ft. 6 in. X 9 ft. 

. 10 ft. X 8 ft. 

. 7 ft. X 6 ft. 6 in. 

. 9 ft. X 6 ft. 

. 23 ft. X 4 ft. 

. 27 ft. X 7 ft. 

. 20 ft. X 5 ft. 

. 23 ft. X 5 ft. 

. 13 ft. X 5 ft. 


A jute softener occupies floor space equal to 
Ajuteopeiior 

A breaker card ,, ,, ,, 

A jute finisher card ,, ,, ,, 

The usual 2-headed 1st drawing for jute. 

The usual 2-headed 2nd „ . 

A jute roving frame (5o spindles) 

Dry spinning frame (144 spindles, 4 -in. pitch) 

Jute cop winder (108 spindles) . 

Jute warp winder 

Double jute reel .... 

Warping mills, 10 to 12 feet diameter. 

A tow drawing frame, 6 heads, 6 rows, 24-in. gill, occupies 18 ft. X 5 ft. 
A tow drawing frame, 7 ,, 8 ,, 2| ,, ,, 25 ft. X 5 ft. 

A tow drawing frame, 8 ,, 8 „ 24 ,, ,, 26 ft. X 5 ft. 

A tow drawing frame, 9 ,, 8 ,, IJ ,, ,, 25 ft. X 5 ft. 

A tow roving frame, 12 heads, 10 rows, IJ-in. gill, 8x4 bobbin, 
occupies 40 ft. X 5 ft. 

Flax hackling machines, 18 tools, 10-in. holders, occupy 18 ft. X 6 ft. 
Flax wet spinning frame, 2 -in. pitch, 300 spindles, occupies 
27 ft. 6 in. X 0 ft. 6 in. 

Flax wet spinning frame, 2J-in. pitch, 300 spindles, occupies 
30 ft. 6 in. X 6 ft. 6 in. 

Good’s combined hackler and spreader for Manila, occupies 24 ft. X 7 ft. 


21 ft. X 8 ft. 

13 ft. 6 in. X 3 ft. 6 in. 
(horizontal) occupies 


drawing 

,, automatic spinner occupies 
24 - thread, 3 - strand rope making machine 
14 ft. 6 in. X 5 ft. 

6 -thread, 3 -strand rope making machine (horizontal) occupies 
11 ft. 6 in. X 3 ft. 6 in. 

6-ply cord laying machine occupies . . . 13 ft. X 3 ft. 6 in. 

A 4-ply cord laying machine occupies . . . 10 ft. X 3 ft. 6 in. 

A horizontal strand former, 4 -in. machine occupies . 9 ft. x 3 ft. 

A 2-spindle horizontal layer, ^-in. machine, occupies . 15 ft. X id ft. 

A 45’8 thread horizontal rope machine * ,, . 22 ft. X 6 ft. ' 

A 160’s thread vertical rope machine ,, . 18 ft. X 15 ft. 

A 12-spindle Baines* automatic spooling maohiiio occupies 9 ft. X 4 ft. 

An 18-spindle „ ,, ,, . 12 ft. X 4 ft. 

A 12-spindle semi-automatic balling machine occupies . 7 ft. X 4 ft. 

A 50-end bobbin polishing machine for threads ,, . 4 ft. x 4 ft. 

A coarse flax mill requires about 50 hands per 1000 spifldles. 
The cost of the actual labour varies from 9d. to lid. per bundle of 
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yarn produced. To arrive at the actual cost of producing a bundle 
of yarn, about 6d. must be added to the cost of labour, to cover rent 
and taxes, mill furnishings, coal, insurance, salaries, interest and 
discount, commissioi^^, etc. 

The profits on ^spinning vary from zero to £2 per spindle per 
annum, according t# the management, the condition of the plant, and 
the State of the trade. 

*The cost of equipping a medium flax spinning mill with machinery 
may be roughly taken at £3 per spindle. 
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Abaca, 1. 

Agave fibre, 2. 

Aloe fibre, 2. 

American hemp, 9. 

Angle of beam, 123. 

,, of rollers, 123. 

Arrangement of preparing machinery, 
83, 84. 

Artificial humidification, 82. 
Atmosphere of spinning room, 122. 
Austrian schock, 143. 

,, yarn table, 143. 

Automatic bobbin dragging motion, 90. 
,, card feeder, 44, 

,, spinner, 89. 

stop reel, 132. 

„ ,, motions in preparing, 

71. 

Baines’ spooler, 161. 

Balling, 158, 159. 

„ binder twine, 137. 

,, shoemakers’ hemp, 137. 
Band-tyer’s knot, J26. 

Base marks of Russian fiax, 10, 
Batching jute, 16, 17. 

Belgian paquet, 143. 

,, scutching system, 8. 

Bell motion for spreader, 57. 

,, ,. for reel, 133. 

Belt driving, 188. 

Bergman n spindle, 112, 113. 

Binder t)vine, 93. 

Black threads, 127. 

Blake thread, 146. 

Bobbin winding, 97. 

Bookbinders’ thread, 157. 

Bow-string hemp, 2. 

Braidvditer lapper, 46. 

Breaker finisher card, 43. 


Breaking strain of ropes, 171. 

Brooks and Doxey’s differential motion, 

97. • 

Brush and doffer hackling machine, 29. 
Builder motion, 102. 

„ pinion, 103. 

Bulking, 67-70. 

Bunching yarn, 139-141. 

Bundling press, 140. 

Gable laid ropes, 171. 

Cabled thread, 147. 

Cabling, 147, 171. 

Cannabis sativa, 1. 

Capstan wharves, 126. 

Card clothing, 37, 42, 45, 46. 

„ setting, 40. 

,, staves, 65. 

Carding, 38. 

Carpet thread, 157. 

Carter's automatic bobbin dragging 
motion, 90, 91. 

Catch bar and dogs, 27. 

Centrifugal fans, 190. 

Chain drawing frame, 61 , 62. 
Changers, 28. 

Changing index and builder’s pinions, 
103, 104. 

,, twist, 88. 

Channel, 26. 

Cheese winding, 136. 

Choke, 63. 

Circular gill drawing frame, 61. 
Classification of Manila fibre, 9. 
Cleaning Manila hemp, 9. 

„ New Zealand hemp, 8. 
i> pita, 9. 

Clock system, 57, 67, 68. 

Closing strands, 171. 

Cold water spinning, 122. 
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Combined hackler and spreader, 50. 
Combing machine, 69. 

Comparative flax, hemp, and tow 
prices, 12, 13. 

Compound leverage, 55, 56. 

,, rope machines, 171. 

,, systems, 70. 

Condenser, 92. 

Conductors, 55. 

Cones, 101. 

Contraction by twist, 86. 

Co-operative retting, 5. 

Cop winding, 134, 135. 

“Cops,” 134, 135, 159. 

,, wet spun on iiaper tubes, 129. 
Cost of equipping a mill, 199. 

,, of roughing, 21. 

,, of production, 199. 

Cotton’s end comb, 33. 

Courtrai botte and saclv, 11. 

Cross reeled yarn, 131. 

Crossed threads, 131. 

Crown wheel, 97. 

Cultivation of flax, hemp, jute, agave, 
New Zealand hemp, and sisal, 2, 3. 
Cyclone separator, 47. 

Cylinder of card, 83. 

Daisco jute, 12. 

Damping roller, 106. 

Dead rubbers, 56. 

Delettc comb, 68. 

Demi-sec spinning, 106. 

Devil card, 38. 

Dew retting, 4. 

Diameter of shafting, 189. 

Differential motion, 97, 98, 99. 
Dimensions of machines, 198. 

Disc cam, 61. 

,, and scroll, 100. 

Doflers, 38. 

Dollop, 68. 

Dossche’s brush and doffer machine, 
29. 

Dorset numbers, 144. 

Double back shafts, 63. 

Doublers, 58, 65. 

Doubling, 60. 

Draft, constant number, 116. 

,, of card, 49. 

,, of push bar drawing, 72. 

,, of spread board, 56. 

,, of wet spinning frames, 125, 126. 
Drafting, 60. 

Drag^ng bobbins, 90, 91, 

Drawing head for card, 71. 

Drieband flaxe.s, 11. 


Drive for reels, 134. 

Driving ropes, 187, 189. 
Drosophore humidifier, 83. 

Drum winding, 135. 

Dry spinning, 106-114. 

,, ,, ^frame, 106, 107, 114. 

„ twisting^l45. 

Drying loft, 138. • 

Duplex hackling machine, 26. c 
Dust removal, 35, 36, 82. 

Dutch stuiver, 11. 

Dynamo, 190. ® 


Electric light, 189. 

English yarn table, 143. 

Erskine’s ender, 33. 

Eves’ antifriction washers and nuts, 24. 
Expansion pulley, 100, 


Faller tappets, 53. 

Fallers, 53. 

Fancy threads, 151. 

Fans, 190. 

Faults in reeling, 131. 

Feed roller and shell feed, 38. 

Fibre extraction, 6. 
extractor, 9. 
store, 16. 

Filler, 24. 

Finisher card, 43. 

Fireproof mills, 195, 196. 

Fish -tailed flyer, 106. 

Flax and hemp breaking, 6. 
cultivation in America, 4. 
cutter, 19. 
exports, 14, 15. 
hackling machine, 23. 
hemp, and jute dust, 35. 
line store, 34,f35. 

New Zealand, 2. 
numbers, 34. 
roughing, 21. 
spinning centres, 13. 

Flemish crown, 11. 
stone, 12. 

stuiver, 12. • 

Floor space, 198. 

Floors, 197. • 

Fluting, 193. 

Flyer twisting frame, 146. 

French hemps, 10. 

import duty on foreign yarns, 
144. 

paquet, 143. 

Friesland flax, 11. « 
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Gas lighting, 189. 

Gill spinning, 85. 

„ ,, frame, 89. 

,, stocks, 65. 

Gilling twine, 157. • 

Good’s combined hackle«and spreader, 
49, 51. • 

Goodyear thread, 146. 

Gradation of hackles, 80. 

Grassing, 6. 

Grouping of machine hackles, 31, 32. 

Hackle-setters, 193. 

Hackler and spreader for Manila, 50. 
Hackling, 16. 

,, shop ventilation, 35, 36. 
Half-wet spinning, 106. 

Hand-dresser’s tools, 21. 

,, dressing, 21. 

,, scutching, 7. 

'Hands required, 198. 

Hank drying, 138, 139. 

„ winding frame, 145. 

Harvesting flax, 4. 

Hattersloy flyer, 95, 96. 

Haul pulleys, 92. 

Hauls, 166, 168. 

Hawser laid rope, 165. 

Head of hackling machine, 26. 
Heating, 197. 

,, water trough, 117, 118. 
He*|^y spreading system, 58. 

Hemp exports, 16. 

,, in the Philippines, 1, 2. 

,, plant, 1. 

,, softening, 18. 

„ spinning centres, 13. 

Henequin, 2. 

Hoff’s flaxes, 10, 11. 

Holder, 23. 

Hopper feeder, 44. 

Horner’s hackling machine, 23. 

,, stripping rod machine, 23. 
Horse-power, 188. 

Huglo’s ventilating system, 35,«86. 
Humidity in the preparing room, 83. 

,, ‘of the spinning room, 120, 
• 122. • 
Hygrometer, 120, 122. 

Import duties, 14. . 

Independent head system, 71. 

Index wheel, 103. 

Induced draught for boilers, 196. 
Intersection, 31. 

Iron-man, 167. 

Kalian hemp, 9. 


Jacquard thread, 167. 

John Good, 91. 

Jute, 2. 

breaker card, 38. 
cuttings, 12. 
drawing frame, 63. 
exports, 16. 
finisher card, 41. 
opener, 17. 
preparing, 65. 
rejections, 12. 
snipper, 19. 
softener, 17. 
spinning centres, 13. 

Knifing hemp, 19. 

Lantern roller, 51. 

Lap-feeding, 45. 

Lap- machine, *5. 

Lawson’s trawl twine yam spinner, 94^.^ 
Laying machine, 170. 

„ top, 169. 

Leasing, 129. 

Leesons universal winder, 135. 
Legrand’s retteries, 5. 

Length of bell, 57. 

„ of gill pins, 81. 

,, of rope splices, 189. 

Level spreading, 58. 

Licking-up, 82. 

Lift motion, 26, 27. 

Lifts of head per minute, 28. 

Line preparing, 60. 

Linen sewing threads, 147. 

Lines of spinning frame, 120, 123. 
Link-drawing frame, 61. 

Linurn usitatissimnm^ 1. 

Lock-mesh balling, 159. 

Long and short reel, 129, 130. 

Longs, 21. 

Loose-ends, 131. 

Loppens and Deschwarte’s retting 
system, 6. 

Lubrication, 191. 

Lupis, 9. 

Lusteiing threads, 166, 157. 

Machine end comb, 32, 33. 

,, ' hackles, 27. 

,, tows, 36. 

M*Kay thread, 146. 

Mangos, C. D., 12. 

Manila dressing machine, 50. 

,, hemp, 1. 

,, ,, prices, 12, 13. 

„ trawl twine layer, 148. 
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Manufacture of fancy threads, 149. 

,, of M‘Kay and Blak( 

threads, 146. 

,, of trawl twine, 147. 

Maraingunge jute, 12. 

Mauritius hemp, 2. 

Mechanic shop, 192, 

Metric rope yarn numbers, 88. 

, , system of yarn numbering, 143. 

Mill chimney, 196, 197. 

,, construction, 195, 197. 
Motchenetz flax, 11. 

Motors, 190. 

Murta, 2. 

Kap extractor, 33. 

New Zealand flax, 2. 

„ ,, hemp, 2. 

Nipping the end, 34. ^ 

Oiling apparatus for Manila, 51. 

,, spindle tops, 194. 

Oils, 192. 

Oily yarn, 131. 

P. C. Hemp, 9. 

Particulars of gills and screws, 81. 

„ of preparing machinery, 
72-80. 

Percentage of noil, 68. 

Pernau and district flax, 1 1 , 

Phormium tenax, 2. 

Piecing out, 20. 

Pita, 2. 

Pitch of screws, 81. 

,, of spinning frame, 123. 

,, pin, 63. 

Plenum method of ventilation, 35. 
Polishing threads and twines, 151, 154, 
Porcupine card feed, 41. 

Power of rope, 187, 189. 

,, reels, 134. 

,, transmission, 187. 

Preparing flax and hemp tows, 65, 

, , room pressing rollers, 54, 55. 
Press bunches, 141. 

Preventing escape of steam, 120. 

Prices of cords, lines, and twines, 163, 
164. 

Production of comb, 68. 

Profits on spinning, 199. 

Projection, 123. 

Propeller fans, 190. 

Push-bar drawing, 61. 

, , bars, 55, 

Quilot, 9. 


Banding machine, 159, 

Ratchet wheel, 103. 

Rat-trap motion, 102, 

Reach of wet spinning frame, 117, 

,, screvK, 123. 

Reaper yarn, ^93. 

Reel, 130. « 

Reeling, 129-134. « 

,, faults, 131. « 

Refluting boss rollers, 194. 

Rest of head, 26. 

Retteries, Legrand, 5. ® 

Retting flax and hemp, 4. 

Ring push-bar drawing frame, 63. 

,, spinning, 106, 107. 

Rope construction, 165. 

,, making in the States, 93, 94, 

,, race, 195. 

,, yarn numbers, 86, 87. 

Rotary drawing, 61. 

Rotation of crops, 3. '' 

Rougher’s hackle, 21. 

Rove stock, 105. 

Roving frame, 95. 

Rubbers, 56. 

Rules for rope-makers, 165, 173. 
Russian berkowitz, 11. 

,, flaxes, 10. 

,, hemp, 9. 

,, rouble, 11. 

Sansivera, 2. ^ 

Scotch spindle or spangle and yarn 
numbers, 66. 

,, yarn table, 143., 

Screw-gill drawing, 61. 

Scutching, 7. 

Semi-automatic balling machine, 157. 
Separating the jute fibre, 8. 

Sett system, 66. 

„ weight, 67. «■ 

Setting of cards, 46. 

,, the intersection of hackling 
machines, 31. 

Shafting, 189. 

Shift in machine hackling, 32. 

Shifting motion, 27. • 

Short card pin, 47. • 

count, 133. 

fibre card, 47. * 

reel, 131. 

Shorts, 21. 

3isal hemp, 2. 

Size of binder twine, 144. 

of cordage, 171. , • 

of pieces, 20. 

of rope yams, 144. « 
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Size for twines, 156, 167. 

Slanetz flax, 11. 

Slide drawing, 61. 

Sliver conductors, 65. 

,, formation, 38. 

,, lap machine, 42. 

Slub dejector, 137, 138. 

Slumljprger comb, 68. 

Softening threads, 157. 

Somerset numbers, 144. 

Sorter’s s^^ttch, 21, 22. 

,, ten, 21. 

Sorting flax, 33, 34. 

Sowing flax, 3. 

Spangle, 66. 

Specifications of hackling machines, 
30. 

Speed of fallers, 60, 61. 

,, of machinery, 32. 

« ,, of roving spindles, 95, 97. 

,, of spinning spindles, 122. 

,, of tlie organs of the card, 42, 49. 
Spindle, 66. 

,, oiling, 127. 

Spinning double rove, 124. 

frame banding, 126. 

,, oiling, 127. 

,, repairs, 193. 

,, quadrant, 124. 
roving frame, 88. 
spindles, 13. 
drawing frame, 63. 
i board, 120. 

Spool drying, 129. 

Spooling sewing threads, 159, 163. 
Spread-board, 53. 

Spreader, 52. 

,, particulars, 67. 

Spreading, 58. 

St. Petersburg hernp, 9. 

Stands of spinning frame, 123, 124. 
Steam boiler, 192. 

„ engine, 186. 

,, power, 182-187. 

,, turbine, 182-185. 

Stell’s disc cam, 61. 

Stop motion reel, 132. 

Stove drying, 129. 

Strand formation, 167. 

Strike motion, 102. 

Striped yarn, 106. * 

Stripper cooks, 28. 

Strippers, 3S. 

Stripping rod machine, 28. 

Sunn nemp, 10. 

Swing-rail spinning frame, 111. 

Switmi, 2^. . ' 



Tailors’ thread, 151. 

Tarred ropes, 168. 

,, twines, 151. 

Tarring ropes, 168. 

Teeth in bell- wheel, 133. 

Theory of regular spreading, 68. 

,, of retting, 6. 

Threads per strand, 172. 

Tipple box and press, 29. 

To find spinning twist pinion, 115. 
Total drafts and doublings, 65. 
Tow combing, 68, 70. ^ 

,, lap machine, 45. * 

,, preparing, 60. 

Trawl twine, 94. 

„ „ layer, 150. 

Turbines, 174-187. 

Turnoff, 122. 

Twine carding,3l51. 

Twist for rope yarns, 86. 

,, in rove, 104. 

,, of yarns, 115, 125. 

Twisting, 145. 


Up striker and down striker cards, 
41. 

Use of tin or dummy card rollers, 40. 


Value of flax, 14. 

Ventilation of carding rooms, 82. 

,, of hackling shops, 35, 36. 

,, of preparing room, 82. 

,, of wet spinning room, 172. 
Vertical closing machine, 171. 

„ rope machine, 171. 


Walloon flax, 12. 

Warp winding, 135. 

Waterpower, 174, 181. 

„ retting, 5. 

,, turbine, 174, 181. 

Waterproof aprons, 120. 

Weight of drags, 123. 

,, of ropes, 172. 

„ of rove, 66. 

,, of slivers, 80. 

,, of yarn, 142. 

Wet spinning frame, 119. 

, twisting, 146. 

, and dry bulb thermometer, 120, 

122 . 

Whipcord, 147. 

Width of bays, 196. 

„ Of gills; 80, 81. 
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Wire gauge for gill pins, 81, 
Workers, 38. 

Wrack Haxes, 11. 

Yarn bunching, 139, 141 
' ,, bundling, 139. 

,, ,, stool, 139. 


Yarn cooling, 139. , 

drying, 138, 
poles, 138. 
tables, 143. 

Yield of flaf; 9. 

of flax flbre per acre, 14. 
of jute fcbre per acre, 8. 
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Paints, Colours and Printing 
Inks. 

THE CHEMISTRY OF PIGMENTS. By Ernest J. Parry, 
B.Sc. (Lbnd.), F.I.C., F.C.S.. and J. H. CosTfi, F.I.C., F.C.S. Demy 
8vo. Five Illustrations. 285 pp. Price 10s. 6d« net. (Po3t free, 
10s. lOd. home; 11s. 3d. abroad.) 

Contents. 

Introductory. Light — Whire Lifjht — The Spectrum — The Invisible Spectr.4m — Normal 
Spectrum — Simple Nature of Pure Spectral Colour — The Recomposition of White Light — 
Primary and Compldhientary Colours — Coloured Bodies— Abstirption Spectra — The Appli- 
cation of Pigments. Uses of Pigments : Artistic, Decorative. Protective — Methods of 
Application of Pigments : Pastels and Crayons, Water Colour, Tempera Painting, Fresco, 
Hncaustic Painting, Oil-colour Painting, Keramic Art, Hnamel, Stained and Painted Glass, 
Mosaic — Inorganic Pigments. White Lead — Zinc White — Enamel White — W^hitening — 
Red Lead — Litharge — Vermilion — Royal Scarlet — ^The Chromium Greens — Chromates of Lead, 
Zinc, Silver and Mercury — Brunswick Green — The Ochres— -Indian Red — Venetian Red — 
Siennas and Umbers — Light Red — Cappagh Brown — Red Oxides — Mars Colours — Terre Verte 
— Prussian Brown — Cobalt Colours — Cceruleum — Smalt — Copper Pigments — Malachite — 
Bremen Green — Scheele's Green — ^ Emerald Green — Verdigris — Brunswick Green — Non- 
arsenical Greens — Copper Blues — Ultramarine — Carbon Pigments — Ivory Black — Lamp Blacti 
— Bistre — Naples Yellow — Arsenic Sulphides : Orpiment, Realgar — Cadmium Yellow — 
Vandyck Brown — Organic Pigments. Prussian Blue — Natural Lakes — Cochineal — Carmine 
— Crimson — Lac Dye — Scarlet — Madder — Alizarin — Campeachy — Quercitron — Rhamnus — 
Brazil Wood — Alkanet — Santal Wood — Archil — Coal-tar Lakes — Red Lakes — Alizarin Com- 
pounds — Orange and Yellow Lakes — Green and Blue Lakes — Indigo — Dragon’s Blood — 
Gamboge — Sepia — Indian Yellow. Puree — Bitumen, Asphattum, Mummy — Index. 

THE MANUFACTURE OP PAINT. A Practical Handbook 

for Paint Manufacturers, Merchants and Painters. By J. Cruickshank 
Smith, B.Sc. Demy 8vo. 200 pp. Sixty Illustrations and One Large 
Diagram. Price 7s. 6d. net. (Post free, 7s. lOd. home ; 8s. abroad.) 

Contents. 

Preparation of Raw Material — Storing of Raw Material — Testing and Valuation of Raw 
Material — Paint Plant and Machinery — 'The Grinding of White Lead — Grinding of White 
Zinc — Grinding of other White Pigments — Grinding of Oxide Paints — Grinding of Staining 
Colours — Grinding of Black Paints —Grinding of Chemical Colours — Yellows — Grinding of 
Chemical Colours— Blues — Grinding Greens — Grinding Reds — Grinding Lakes— Grinding 
Colours in W'’ater — Grinding Colours in Turpentine — The Uses of Paint — Testing and Matching 
Paints — Economic Considerations — Index. 

DICTIONARY OP CHEMICALS AND RAW PRO- 
DUCTS USED IN THE MANUFACTURE OP 

PAINTS, COLOURS, VARNISHES AND ALLIED 
PREPARATIONS. By George H. Hurst, F.C.S. Demy 
8vo. 380 pp. Price 78. 6d. net. (Post free, 89. home ; 8s. 6d. abroad.) 

THE MANUFACTURE OP LAKE PIGMENTS FROM 
ARTIFICIAL COLOURS. By Francis H. Jbnnison, 
F.I.C., F.C.S. Sixteen Coloured Platee, ehowlner Speolm^ne of 
ElfiThty-nlne Colours, speolally prepared from the Roolpeo erlvon 
In the Book. 136 pp. Demy 8vo. Price 7s. 6d. net. (Post free, 
7s. lOd. home ; 8s. abroad.) 

Contents. 

The Groups of the Artiflcial Colouring Matters — ^The Nature and Manipulation of Ai 'tiflcial 
Colours — Lake-forming Bodies for Acid Colours — Lake-forming Bodies* Basic Colours — Lake 
Bases — The Principles of Lake Formation — Red Lakes— Orange, Yellow, Green, Blue, Violet^ 
and Black Lakes — The Production of Insoluble Azo Colours in the Form of Pigments — The 
General Properties of Lakes Produced from Artiflcial Colours — Washing, Piltenng and Fin- 
ishing — Matching and Testing Lake Pigments — Index 
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PAINTS, COLOURS, EIC.— continued. 

THE MANUFACtVrE OF MINERAL AND LAKE 
PIGMENTS. Containing Directions for the Manufacture 

of all Artificial, Ar|ists and Painters* Colours, Enamel, Soot and Me- 
tallic Pigments. ^ A Text-book for Manufacturers, Merchants, Artists 
and Painters. Dr. Josef Bbrsch. Translated by A. C. Wright, 
M.A. ^xon.L B.Sc. (Lond.). Forty-three Illustrations. 476 pp., demy 
^vo. Price T2s. 6d. net. (Post free, 13s. home ; 13s. 6d. abroad.) 

Contents. 

Introdivtion— Physico-chemical Behaviour of Pigments— Raw Materials Employed in 
the Manufacture of Pigments— Assistant Materials — Metallic Compounds — The Manufacture 
ot Mineral Pigments— The Manufacture of White Lead— Enamel White— Washing Apparatus 
— Zinc White — Yellow Mineral Pigments — Chrome Yellow — Lead Oxide Pigments — 
Other Yellow Pigments — Mosaic Gold— Red Mineral Pigments — The Manufacture of Ver- 
milion — Antimony Vermilion — Ferric Oxide Pigments— Other Red Mineral Pigments — Purple 
of Cassips — Blue Mineral Pigments— Ultramarine — Manufacture of Ultramarine — Blue 
Copper Pigments— Blue Cobalt Pigments — Smalts— Green Mineral Pigments— Emerald 
Green — Verdigris — Chromium Oxide — Other Green Chromium Pigments — Green Cobalt Pig- 
ments — Green Manganese Pigments— Compounded Green Pigments— Violet Mineral Pig- 
ments — Brown Mineral Pigments — Brown Decomposition Products— Black Pigments — Manu- 
facture of Soot Pigments — Manufacture of Lamp Black — TIte Manufacture of Soot Black 
• without Chambers — Indian Ink — Enamel Colours— Metallic Pigments— Bronze Pigments— 
Vegetable Bronze Pigments. 

Pigments of Organic Origin— Lakes— Yellow Lakes— Red Lakes— Manufacture of 
Carmine — The Colouring Matter of Lac — Safflower or Cartbamine Red — Madder and 
its Colouring Matters — Madder Lakes — Manjit (Indian Madder) — Lichen Colouring Matters — 
Red Wood Lakes— The Colouring Matters of Sandal Wood and Other Dye Woods — Blue 
Lakes— Indigo Carmine — The Colouring Matter of Log Wood — Green Lakes — Brown Organic 
Pigments— Sap Colours— Water Colours — Crayons — Confectionery Colours— The Preparation 
of Pigments for Painting — The Examination of Pigments — Examination of Lakes — The 
Testing of Dye-Woods— The Desi^ of a Colour Works— Commercial Nkmcs of Pigments— 
Appendix: Conversion of Metric to English Weights and Measures— Centigrade and Fahrenheit 
Thermometer Scales— Index. 

RECIPES FOR THE COLOUR, PAINT, VARNISH, OIL, 
•SOAP AND DRYSALTERY TRADES. Compiled by 

An Analytical Chemist. 350 pp. Demy 8vo. Price 78. 6d. net. (Post 
free, 8s. home ; Ss. 3d. abroad.) 

Contents. 

Pigments or Colours for Paints, Lithographic and Letterpress Printing Inks, etc.— 
Mixed Paints and Preparations for Paint-making, Painting, Lime-washing, Paperbanging, 
etc. — Varnishes for Coach-builders, Cabinetmakers, Wood-workers, Metal-workers, Photo- 
graphers, etc. — Soaps for Toilet, Cleansing, Polishing, etc. — Perfumes — Lubricating Greases, 
Oils, etc. — Cements, Pastes, Glues and Other Adhesive Preparations — Writing, Marking, 
Endorsing and Oth^ Inks— Sealing-wax and Office Requisites — Preparations for the Laundry, 
Kitchen, Stable and General Household Uses — Disinfectant Preparations — Miscellaneous 
Preparations — Index. 

OIL COLOURS AND PRINTERS' INKS. By Louis 

Edgar And^s. Transited from the German. 215 pp. Crown 8vo. 
56 Illustrations. Price 5s. net. (Post free, 5s. 4d. home ; 5s. 6d. abroad.) 

• Contents. 

Linseed Oil — Poppy Oil — Mechanical Purification of Linseed Oil — Chemical Purification of 
Linseed Oil— Bleaching Linseed Oil — Oxidizing Agents for Boiling Linseed Oil — Theory of 
Oil Boiling — Manufacture of Boiled Oil — Adulterations of Boiled On — Chinese Drying Oil and 
Other Specialities-^Pigments for House and Artistic Painting and Inks — Pigment for 
Printers’ Black Inks — Substitutes for Lampblack — Machinery for Colour Grinding and 
Rubbing— Machines for mixing Pigments with the Vehicle— Paint Mills— Manufacture of 
House Oib Paints — Ship Paints — Luminous Paint — Artists’ Colours — Printers’ Inks:*— 
VEHICLES- Printers' Inks PIGMENTS and MANUFACTURE— Index. 

• (See also Writing Inks^ p. ii.) 

• THR*EE HUNDRED SHADES FOR DECORATORS 
AND HOW TO MIX THEM. 

(S« page 28.) 
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PAINTS, COLOURS, BTC. ^continued. 

CASEIN. By Robert Scherer. Translated from the German 
by Chas. Saltbk. Demy 8vo. Illustrated. 160 pp. Price 7s. 6d. 
net. (Post free, 7s. lOd. home; 8s. abroad.) 

Contents. o 

Casein : its Orlsfln, Preparation and Properties. VarlotfJ Methods of Preparing* 
Casein. Composition and Properties of Casein. Casein PaliUs.— “ Marbl^Lime ” 
Colour for Outside Work — Casein Enamel Paint — Casein Facade Paint-^Cold-Water Paint in 
Powder Form — History’s Recipe for Casein Paint and Varnish — Pure Casein Paints for Walls, 
etc. — Casein Paints for Wood^^o^k and Iron — Casein-Silicate Paints — Milk Paints -Casein- 
Silicate Paint Recipes -Trojel’s Boiled Oil Substitute — CaNomine Wash — Quick-Drying 
Casein Paint — Boiled Oil Substitute — Ring’s Cold-Water Paint— Formolactin —U/aterproof 
Paint for Playing Cards — Casein Colour Lake— Casein-Cement Paint. The Technics of 
Casein Painting. Casein Adhesives and Putties. — Casein Glue m Plates or Flakes— 
deromm’s Casein Adhesive — Hall's Casein Glue Waterproof Glue — Liquid Casein Glue - 
Casein and Borax Glue — Solid Casein Adhesive -Casein Solution — Glue Powder — Casein 
Puttie — Washable Cement for Deal Boards — Wenk’s Casein Cement — Casein and Lime Cement 
--“Pitch Barm "-Casein Stopping— Casein Cement for Stone. The Preparation of 
Plastic Masses from Casein. — Imitation Ivory— Anti-Radiation and Anti-Corrosive Com- 
position — Dickmann's Covering for Floors and Walls — Imitation Linoleum — Imitation 
Leather — Imitation Bone — Plastic Mass of Keratin and Casein — Insulating Mass — Plastic 
Casein Masses — Horny Casein Mass — Plastic Mass from Celluloid — Casein Cellulose Compo- 
sition — Fireproof Cellulose Si^stitute — Nitrocellulose and Casein Composition — Franquet’s 
Celluloid Substitute -Galalith. Uses of Casein in the Textile Industry, for Finishlngc 
Colour Printing, etc. — Caseogum — “ Glutin " — Casein Dressing for Linen and Cotton 
Fabrics — Printing Colour with Metallic Lustre-Process for Softemn}^, Sizing and Loading— 


Co 

Silk. Casein Foodstuffs. — Casein Food — Synthetic Milk --.Milk Food — Emulsiflable Casein 
— Casein Phosphate for Baking — Making Bread, Low in Carbohydrates, from Flour and Curd 
— Preparing Soluble Casein Compounds with Citrates— Casein Food Sundry Applications 
of Casein. — Uses of Casein in the Paper industry - Metachromotype Paper— Sizing Paper 
with Casein — Waterproofing Paper — Casein Solution for Coating Paper— Horn’s Clear Solu- 
tion of Casein— Water- and Fire-proof Asbestos Paper and Board — Paper Flasks, etc., for 
Oils and Fats - Washable Drawing and Writing Paper —Paper Wrappering for Food, Cloth- 
ing, etc.— Paint Remover— Casein Photographic Plates— Wood-Cement Roofing Pulp — Cask 
Glaze of Casein and Formaldehyde— Artists’ Canvas— Solidifying Mineral Oils - Uses ol 
Casein in Photography — Casein Ointment- -Clarifying Glue with Casein -Casein in S? ap- 
making' -Casem-Albumose Soap — Casein in Sheets, Blocks, etc. — Waterproof Casein 

SIMPLE METHODS FOR TESTING PAINTERS* 
MATERIALS. By A. C. Wright, M.A. (Oxon.), B.Sc. 

(Lond.). Crown 8vo. 160 pp. Price 5s. net. (Post tree, 5s. 3d. 
home ; 5s. 6d. abroad.) 

Contents. 

Necessity for Testing — Standards — Arrangement — The Apparatus — The Reagents — 
Practical Tests- Dry Colours— Stiff Paints — Liquid and Enamel Pam Oil Varnishes- - 
Spirit Varnishes — Driers — Putty — Linseed Oil — ^Turpentine — Water Stmns — ^The Chemical 
Examination- -Dry Colours and Paints — White Pigments and Paints — Yellow Pigments and 
Paints — Blue Pigments and Paints — Green Pigments and Paints — Red Pigments and Paints - 
Brown Pigments and Paints — Black Pigments and Paints— Oil Varnishes — Linseed Oil- 
Turpentine. 

IRON - CORROSION, ANTI - POULiNG AND ANTI- 
CORROSIVE PAINTS. Translated from the German of 

Louis Edgar And^s. Sixty two Illustrations. 275 pp. Demy 8vo. 
Price 10s. 6d. net. (Post free, 10s. lOd. home; 11s. 3d. abroad.) 

Contents. 

Iron-rust and its Formation — Protection from Rusting by Paint — Grounding the Iron with 
Linseed Oil, etc. — Testing Paints — Use of Tar for Painting on Iron — Ann-corrosive Paints — 
Linseed Varnish — Chinese Wood Oil — Lead Pigments — Iron Pigments — Artificial Iron Oxides 
— Carbon — Preparation of Anti-corrosive Paints — Results of Examination of Several Anti- 
corrosive Paints — Paints for Ship’s Bottoms — Anti-fouling Compositions — Various Anti-cor- 
rosive and Ship’s Paints— Official Standard Specifications for Ironwork Paints — Index. 

THE TESTING AND VALUATION OF RAW MATE- 
RIALS USED IN PAINT AND COLOUR MANU 
FACTURE. By M. W. Jones, F.C.S. A Book for the 
Laboratories of Colour Works. 88 pp. Crown 8vo. Price 5s. net. 
(Post free, 5s. 3d. home and abroad.) 
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contents. 

Aluminium Compounds Chit* Clay — Ii*on Compounds — Potassium Compounds — Sodium 
Compounds— -Ammonium Hydrate— Acids — Chromium Compounds— Tin Compounds — Copper 
Compounds — Lead Compounds — Zinc Compounds — Man^janese Compounds — Arsenic 
Compounds— Antimony Compounds -Calcium Compounds— Barium Compounds— Cadmium 
Compounds — Mercury Compands — Ultramarine — Cobalt and Carbon Compounds — Oils 
— Index. 

STUDENTS’ H/SnDBOOK OF PAINTS, COLOURS, OILS 
AND VARNISHES. By John Furnkll.' Crown 8 vo. 12 

Ulustrations. 96 pp. Price 2s. 6d. net. (Post free, 2s. 9d. home and abroad.) 

Contents. 

Plant — Chromes — Blues — Greens — Barth Colours — Blacks — Reds - Lakes — Whites— 
Painters’ CWs — Turpentine — Oil Varnishes — Spirit Varnishes— Liquid Paints — Enamel Paints 

Varnishes and Drying* Oils. 

OIL CRUSHING, REFINING AND BOILING, THE 

manufacture of linoleum, printing and 

LITHOGRAPHIC INKS, AND INDIA-RUBBER 
SUBSTITUTES. By John Gedi3e% McIntosh. Being 

, Volume I. of the Second, greatly enlarged, English Edition, in three 
Volumes, of “ The Manufacture of Varnishes and Kindred Industries,” 
based* on and including the work of Ach. Livache. Demy 8vo. 150 pp. 
29 Illustrations. Price 7s. 6d. net. (Post free, 7s. lOd. home; 8s. 
abroad.) 

Contents. 

Oil Crushin^j and ReKnin><; Oil Boiling- -Theoretical and Practical; Linoleum Manufacture, 
Printing Ink Manufacture; Rubber Substitutes; The Manufacture of Driers, The Detection 
of Adulteration in Linseed and other Drying Oils by Chemical, Physical and Organoleptic 
Methods 

DRYING OILS, BOILED OIL AND SOLID AND 
LIQUID DRIERS. By L. E. Andes. Expressly Written 

#)!’ this Series of Special Technical Books, and the Publishers hold 
the Copyright for English and Foreign Editions. Forty-two Illustra- 
tions. 342 pp. Demy Hvo. Price 12s. 6d. net. (Post free, 13s. home ; 
13s. 3d. abroad.) 

Contents. 

Properties of the Drying Oils ; Cause ot the Drying Property ; Absorption of Oxygen , 
Behaviour towards Metallic Oxides, etc. — The Properties of and Methods for obtaining the 
Drying Oils — Production of the Drying Oils by Expression and Extraction ; Reflning and 
Bleaching ; Oil Cakes and Meal ; The Reflning and Bleaching of the Drying Oils ; The 
Bleaching of Linseed Oil — The Manufacture of Boiled Oil; The Preparation of Drying Oils 
Fur Use in the Grinding of Paints and Artists’ Colours and in the Manufacture of Varnishes 
by Heating over a Fire or by Steam, by the Cold Process, by the Action of Air, and by Means 
of the Electric Current; The Driers used in Boiling Linseed Oil; The Manufacture of Boiled 
Oil and the Apparatus therefor ; Livache’s Process for Preparing a Good Drying Oil and its 
Practical Application — The Preparation of Varnishes for Letterpress, Lithographic and Copper* 
plate Printing, for Oilcloth and Wat^proof Fabrics; The Manufacture of Thickened Linseed 
Oil, Burnt Oil, Stand Oil by Fire Heat, Superheated Steam, and by a Current of Air — Behaviour 
of the Dryyig Oils and Boiled Oils tow ards Atmospheric Influences, Water, Acids and Alkalies 
— Boiled Oil Substitutes— 1 he Manufacture of Solid and Liquid Driers from Linseed Oil and 
Rosiff, Linolic Acid Compounds of i-he iJriers — The Adulteration and Examination of the 
jurying Oils and Boiled Oil. 

« 

Oils, FMs, Greases, Petroleum. 

LUBRICATING OILS, FATS AND GREASES; Their 

Origin* Preparation, Properties, Uses and Analyses. A Handbook for 
9U Manufacturers, Refiners and Merchants, and the Oil and Fat 
Industry in General. By George H. Hurst, F.C.S. Second Revised 
• and Enlarged Edition. Sixty-6ve Illustrations. 317 pp. Demy 8vo. 
Price?10s. 6d. net. (Post tree, 11s. home; 11s. 3d. abroad.) 

Contents. 

Introducto^— Hydrocarbon Oils— Scotch Shale Oils— Petroleum— Vegetable and 
Animal Oils— Testing and Adulteration of Oila— Lubricating Oreases—Lubricatlon— 
Appendices— Index. 
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TECHNOLOGY OF PETROLEUM,: Oil Fields of the 

World — Their History, Geography and Geology — Annual Production 
and Development— Oil-well Drilling — Transport. By Henry Neu- 
BEROER and Henry Noalhat. Translated from the French by J. G. 
McIntosh. 550 pp. 153 Illustrations. 26 Plates. Super Royal 8vo. 
Price 21s. net. (Post free, 21s. 9d. home; 23s. 6(1 abroad.) 

Contents. ^ 

study of the Petroliferous Strata, 

Excavations— Hand Excavation or Hand Digging of Oil Wells. ** 

Methods of Boring. ' 

Accidents — Boring Accidents — Methods of preventing them— Methods of remedying them 
—Explosives and the use of the ‘‘Torpedo" Levigation — Storing and Transport ofi^PetroIeum 
— General Advice — Prospecting, Management and carrying on of Petroleum Boring Operations. 

General Data— Customary Formulae— Memento. Practical Part. General Data 
bearing on Petroleum— Glossary of Technical Terms used in the Petroleum Industry— Copious 
Index. 

THE PRACTICAL COMPOUNDING OP OILS/ TAL- 
LOW AND GREASE FOR LUBRICATION, ETC. 

By An Expert Oil Refiner. 100 pp. Demy 8vo. Price 7s. 6d. 
net. (Post free, 7s?’ lOd. home; 8s. abroad.) 

Contents. 

Introductory Remarks on the General Nomenclature of Oils, Tallow and Greases 
suitable for Lubrication — Hydrocarbon Oils — Animal and Fish Oils — Compound 
Oils— Vegetable Oils— Lamp Oils— Engine Tallow, Solidified Oils and Petroleum 
Jelly — Machinery Greases: Loco and Antl-frlctlon— Clarifying and Utilisation 
of waste Fats. Oils, Tank Bottoms, Drainings of Barrels and Drums. Pickings 
Up, Dregs, etc.— The Fixing and Cleaning of Oil Tanks, etc.— Appendix and 
General Information. 

ANIMAL FATS AND OILS: Their Practical Production, 

Purification and Uses for a great Variety of Purposes. Their Pro- 
perties, Falsification and Examination. Translated from the German 
of Louis Edoar Andies. Sixty-two Illustrations. 240 pp. SefU)nd 
Edition, Revised and Enlarged. Demy 8vo. Price 10s. 6d. net. 
(Post free, 10s. lOd. home; 11s. 3d. abroad.) 

Contents. 

Introduction — Occurrence, Origin, Properties and Chemical Constitution of Animal Pats — 
Preparation of Animal Fats and Oils — Machinery — Tallow-melting Plant — Extraction Plant 
— Presses — Filtering Apparatus — Butter: Raw Material and Preparation, Prcmerties, Adul- 
terations, Beef Lard or Remelted Butter, Testing — Candle-flsh Oil — Mutton-Tallow — Hare 
Pat — Goose Fat — Neatsfoot Oil — Bone Fat: Bone Boiling, Steaming Bones, Extraction, 
Refining — Bone Oil — Artificial Butter: Oleomargarine, Margarine Manufacture in France, 
Grasso’s Process, “ Kaiser’s Butter,” Jahr & Miinzberg’s Method, Filbei^^’s Process, Winter’s 
Method— Human Fat— Horse Fat — Beef Marrow — Turtle Oil — Hog’s Lard: Raw Material- 
Preparation, Properties, Adulterations, Examination — Lard Oil — Fish Oils — Liver Oils — 
Artificial Train Oil — Wool Fat: Properties, Purified Wool Fat — Spermaceti: Examination 
of Fats and Oils in General. 

THE MANUFACTURE OF LUBRICANTS, SHOE 
POLISHES AND LEATHER DRESSINGS. By 

Richard Brunner. Translated from the Sixth German Edition by 
Chas. Salter. 10 Illustrations. Crown 8vo. 170 pp. Price 7s. 6d. 
net. (Post free, 7s. lOd. home ; Ss. abroad.) 

Contents. 

The Manufacture of Lubricants and Greases — Properties of the Bodies used as Lubricants 
— Raw Materials for Lubricants — Solid Lubricants — Tallow Lubricants — Palm Qil Greases — 
Lead Soap Lubricants— True Soap Greases— Caoutchouc Lubricants— Other Solid Lubricants 
—Liquid Lubricants— Lubricating Oils in General— Refining Oils for Lubricating Purposes— 
Cohesion Oils— Resin Oils — Lubricants of Fat and Resin Oil— Neatsfoot Oil — Bone Fat- 
Lubricants for Special Purposes — Mineral Lubricating Oils — Clockmakers* and SoVing Ma- 
chine Oils — The Application of Lubricants to Machinery— Removing Thickened Grease and 
Oil — Cleaning Oil Rags and Cotton Wa*te — ^The Use of Lubricants — Shoe Pblishes and 
Leather Softening Preparations — The Manufacture of Shoe Polishes and Preparations for 
Varnishing and Softening Leather — The Preparation of Bone Black — Blacking and Shoe 
Polishes — Leather Varnishes — Leather Softening Preparations — The Manufacture of D4gras, 
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THE OIL MERCH4LNTS’ MANUAL AND OIL TRADE 
READY RECKONER. Compiled by Frank P. Shbrripp. 
Second Edition Revised and Enlarged. Demy 8vo. 214 pp. 1904. 
With Two Sheets Tables. Price 7s. 6d. net. (Post free, 7s. lOd. 
home ; 8s. 3d. abgoad.) 

• Contents. 

Trade Terms and Customs — ^Tables to Ascertain Value of Oil sold per cwt. or ton — SpeciAc 
Gravit)!* Tables — PerSentage Tare Tables — Petroleum Tables — Paramne and Benzoline Calcu* 
lationa — Customary Drafts — Tables for Calculating Allovirance for Dirt, Water, etc. — Capacity 
of Circular Tanks Tables, etc., etc. 

VEGETABLE PATS AND OILS : Their Practical Prepara- 
tion, Purification and Employment for Various Purposes, their Proper- 
ties, Adulteration and Examination. Translated from the German of 
Louis Edoar Andes. Ninety-four Illustrations. 340 pp. Second 
Edition. Demy 8vo. Price 10s. 6d. net. (Post free, 11s. home; 
lls? 6d. abroad ) 

Contents. 

General Properties— Estimation of the Amount of Oil In Seeds — The Preparation 
of Vegetable Fats and Oils — Apparatus for Grinding Oil Seeds and Fruits — Installation 
of Oil and Pat Works — Extraction Method of Obtaining 9ils and Fats — Oil Extraction 

i nstallations — Press Moulds — Non -drying Vegetable Oils — Vegetable drying Oils — 
lOlid Vegetable Fats — Fruits Yielding Oils aniT Fats — Wool-softening Oils — Soluble Oils — 
Treatment of the Oil after Leaving the Press — Improved Methods of Refining — Bleaching 
Fats and Oils — Practical Experiments on the Treatment of Oils with regard to Refining and 
Bleaching — Testing Oils and Fats. 

Essential Oils and Perfumes. 

THS CHSMISTBY OF ESSBNTIAl. OILS AND ARTI- 
FICIAL PERFUMES. By Ernest J. Parry, B.Sc. 
(Lond.), F.I.C., F.C.S. 411 pp. 20 Illustrations. Demy 8vo. Price 
12s. 6d. net. (Post free, 13s. home ; 13s. fid. abroad.) 

^ Contents. 

Tne General Properties of Essential Oils—Com pounds occurring In Essential Oils 
— The Preparation of Essential Oils — The Analysis of Essential Oils — Systematic 
Study of the Essential Oils— Terpeneless Oils— The Chemistry of Artificial Perfumes 
— Appendix : Table of Constants— Index. 


Soaps. 


SOAPS. A Practical Manual of the Manufacture of Domestic, 
Toilet and oUicr Soaps. By Georob H. Hurst, F.C.S. 890 pp. 
fifi Illustrations. Price 12s. fid. net. (Post free, 13s. home; 13s. fid. 
abroad.) 

Contents. 

Introductory — Soap-maker’s Alkalies — Soap Fats and Oils— Perfumes — Water as 
a Soap Material — Soap Machlnerji— Technology of Soap-making— Glycerine In Soap 
Lyes— Laying out a Soap Factory — Soap Analysis— Appendices. 

TB^TfLE SOAPS AND OILS. Handbook on the Prepara- 
tion, Properties and Analysis of the Soaps and Oils used in Textile 
Manufacturing, Dyeing and Printing. By Georob H. Hurst, F.C.S. 
Crown 8vo. 195 pp. 1904. Price Ss. net. (Post free, 5s. 4d. home ; 
5s. fid. abroad.) 

Contents. 

Methods aI Making Soaps — Hard Soap— Soft Soap. Special Textile Soaps— Wool 
Soaps — Calico Printers' Soaps — Dyers' Soaps. Relation of Soim to Water for Industrial 
Purposes — Treating Waste Soap Liquors — Boiled Off Liquor — Calico Printers and Dyers' 
Soap LiAiors — Soap Analysis— Fat In Soap. 

ANIMAL AND VEGETABLE OILS AND FATS— Tallow— Lard— Bone Grease- 
Tallow Oil. Vegetable Soap, Oils and Pats — Palm Oil — Ccxso-nut Oil — Olive Oil— Cotton- 
seed Oil — Liiffseed Oil— Castor Oil — Corn Oil — Whale Oil or Train Oil — Repe Oil. 

GLYCERTNE. 

TEXTILE OILS — Oleic Acid — Blended Wool Oils — Oils for Cotton fleeing, Printing and 
Finishing — Turkey Red Oil — Alizarine Oil — Oleine— Oxy Turkey Red Oils — Soluble Oil- 
Analysis of Turkey Red Oil — Finisher's Soluble Oil — Finisher's Soap Softening — Testing and 
Adulteration of Oils — Index. 
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Gosmetical Prepkrations. 

COSMETICS ; MANUFACTURE, ,, EMPLOYMENT 
AND TESTING OF ALL COSMETITC MATERIALS 
AND COSMETIC SPECIALITIES. Translated 

from the German of Dr. Theodor Roller. Cr<f>]vn 8vo. 162 pp. 
Price 5s. net. (Post free, 5s. 4d. home ; 5s. 6d. abroad.) • 

Contents. 

Purposes and Uses oF, and Ingredients used in the Preparation oF Cosmetics — Pneparation of 
Perfumes by Pressur^, Distillation, Maceration, Absorption or BnReurage, and Extraction 
Methods — Chemical and Animal Products used in the Preparation of Cosmetics — Oils and Fats 
used in the Preparation of Cosmetics— General Cosmetic Preparations — Mouth Washes and 
Tooth Pastes — Hair Dyes, Hair Restorers and Depilatories — Cosmetic Adjuncts and 
Specialities — Colouring Cosmetic Preparations — Antiseptic Washes and Soaps— Toilet and 
Hygienic Soaps- -Secret Preparations for Skin, Complexion, Teeth, Mouth, etc. — Testing and. 
Examining the Materials Employed in the Manufacture of Cosmetics — Index. 


Glue, Bone Products and ‘ 
Manures. 

GLUE AND GLUE TESTING. By Samuki. Ridrai., D.Sc. 

(Lond.), F.l.C. Fourteen Engravings. 144 pp. Demy 8vo. Price 
10s. 6d. net. (Post free, 10s. lOd. home ; lls. abroad.) 

Contents. 

Constitution and Properties: Deflnitions and Sources, Gelatine, Chondrin and Allied 
Dodies, Physical and Chemical Properties, Classifleation, Grades and Commercial Varieties 
— Raw Materials and Manufacture : Glue Stock, Lining, Extraction, Washing an#*‘Clari- 
fying. Filter Presses, Water Supply, Use of Alkalies, Action of Bacteria and of Antiseptics, 
Various Processes, Cleansing, Forming, Drying, Crushing, etc., Secondary Products — Uses 
of Qlue : Selection and Preparation for Use, Carpentry, Veneering, Paper-Making, Book- 
binding, Printing Rollers, Hectographs, Match Manufacture, Sandpaper, etc., Substitutes for 
other .Materials, Artificial Leather and Caoutchouc — Gelatine : General Characters, Liquid 
Gelatine, Photographic Uses, Size, Tanno-, Chrome and Formo-Gelatine, Artificial Silk, 
Cements, Pneumatic Tyres, Culinary, Meat Extracts, Isinglass, Medicinal and other Uses, 
Bacteriology — Glue Testing : Revie\^ of Processes, Chemical Examination, Adulteration, 
Physical Tests, Valuation of Raw Materials — Commercial Aspects. 

BONE PRODUCTS AND MANURES : An ^Account of the 

most recent Improvements in the Manufacture of Fat, Glue, Animal 
Charcoal, Size, Gelatine and Manures. By Thomas Lambert, Techni- 
cal and Consulting Chemist. Illustrated by Twenty-one Plans and 
Diagrams. 162 pp. Demy 8vo. Price 7s. 6d. net. (Post free, 7s. lOd. 
home ; 8s. abroad.) 

Contents. 

Chemical Composition of Bones — Arrangement of Factory — Properties of Glue — Glutin 
and Chondrin — Skin Glue — Liming of Skins — Washing — Boiling of Skins — Clanflcation of Glue 
Liquors — Glue-Boiling and Clarifying- House — Specincation of a Glue — Size — Uses and Pre- 
paration and Composition of Size — Concentrated Size — Properties of Gelatine — Preparation 
of Skin Gelatine — Drying — Bone Gelatine — Selecting Bones — Crushing — Dissolving — Bleaching 
— Boiling — Properties or Glutm and Chondrin — ^Testing of Glues and Gelatine!!— The Uses of 
Glue, Gelatine and Size in Various Trades — Soluble and Liquid Glues — Steam and Waterproof 
Glues — Manures — Importation of Food Stuffs — Soils — Germination — Plant Life-^Natural 
Manures — Water and Nitrogen in Farmyard Manure — Full Analysis of Farmyard Manure 
—Action on Crops — Water-Closet System — Sewage Manure — Green Manures — Artificial 
Manures — Mineral Manures — Nitrogenous Matters — Shoddy— Hoofs and Horns— Leather 
Waste — Dried Meat — Dried Blood — Superphosphates— Composition — Manufactfire — Common 
Raw Bones — Degreased Bones — Crude Pat — Refined Fat — Degelatinised Hones — Animal 
Charcoal — Bone Superphosphates — Guanos — Dried Animal Products — Potash Compounds — 
Sulphate of Ammonia — Extractioni n Vacuo — French and British Gelatines com pared — Index. 



Chemicals, • Waste Products and 
Agricultural Chemistry, 

REISSUE OP S CHEMICAL ESSAYS OF C. W. 
SOHBjELJj. First Published in English in 1786. Trans- 
fated from the Academy of Sciences at Stockholm, with Additions. 300 
pp. Demy 8vo. Price 5s. net. (Post free, 5s. 6d. home ; 5s. 9d. abroad.) 

• Contents. 

Memoir: C. W. Scheele and his work (written for this edition J. (3. McIntosh) — On 
Fluor Mineral and its Acid — On Fluor Mineral — Chemical Investigation of Fluor Acid, 
with^a View to the Earth which it Yields, by Mr. Wiegler — Additional Information 
Concerning Fluor Minerals — On Manganese, Magnesium, or Magnesia Vitrariorum — On 
Arsenic and its Acid — Remarks upon Salts of Benzoin — On Silex, Clay and Alum — Analysis 
of the Cdlculus Vesical — Method of Preparing Mercurius Dulcis Via Humida — Cheaper and 
more Convenient Method of Preparing Pulvis Algarothi — Experiments upon Molybdsena 
—Experiments on Plumbago — Method of Preparing a New Green Colour — Of the De- 
composition of Neutral Salts by Unslaked Lime and Iron — On the Quantity of Pure Air which 
IS Daily Present in our Atmosphere — On Milk and its Acid — Oi^the Acid of Saccharum Lactis 
— On the Constituent Parts of Lapis Ponderosus or Tungsten — Experiments and Observations 
^»n Ether — Index. 


THE MANUFACTURE OP ALUM AND THE SUL- 
PHATES AND OTHER SALTS OF ALUMINA AND 
IRON. Their Uses and Applications as Mordants in Dyeing 
and Calico Printing, and their other Applications in the Arts, Manufac- 
tures, Sanitary Engineering, Agriculture and Horticulture. Translated 
Irom the French of Lucirn Geschwind. 195 Illustrations. 400 pp. 
Royal Svo. Price 12s. (Sd. net. (Po.st free, 13s. home ; 13 k. (id. abroad.) 

• Contents. 

Theoretical Study of Aluminium, Iron, and Compounds of these Metals— 

« Aluminium and its Compounds — Iron and Iron Compounds. 

Manufacture of Aluminium Sulphates and Sulphates of Iron— Manufacture of 
Aluminium Sulphate and the Alums — Manufacture of Sulphates of Iron. 

Uses of the Sulphates of Aluminium and Iron — Uses of Aluminium Sulphate and 
Alums — Application to Wool and Silk-^^-Preparing and using Aluminium Acetates— Employment 
of Aluminium Sulphate in Carbonising Wool — The Manufacture of Lake Pigments — Manu- 
facture of Prussian Blue — Hide and Leather Industry — Paper Making — Hardening Plaster — 
Lime Washes— Preparation of Non-inflammable Wood, etc. — Purification of Waste Waters 
—Uses and Applications of Ferrous Sulphate and Ferric Sulphates— Dyeing— Manu- 
facture of Pigments-*Writing Inks — Purification of Lighting Gas — Agriculture — (Cotton Dyeing 

Disinfectant -I^urifying Waste Liquors — Manufacture of Nordhausen Sulphuric Acid — 
Fertilising. 

Chemical Characteristics of Iron and Aluminium— Analysis of Various Aluminous 
or Ferruginous Products — Aluminium — Analysing Aluminium Products — A1 unite 
Alumina — Sodium Aluminate — Afuneinium Sulphate — Iron — Analytical Characteristics of Iron 
Salts — Analysis of Pyritic Lignite — Ferrous and Ferric Sulphates — Rouil Mordant — Index. 


• • 

AMMONIA AND ITS COMPOUNDS : Their Manufacture 

ancl Uses. Hy Camille Vincent, Professor at the Central School of 
Arts and Manufactures, Paris. Translated from the French by M. J. 
Salter. Royal Svo. 114 pp. Thirty-two Illustrations. Price5s.net. 
(Post^ree, 5s. 4d. home ; 5s. 6d, abroad.) 

Contents. 

QAeral Considerations; Various Sources of Ammoniacal Products; Human Urine 
as a ^urce of Ammonia— Extraction of Ammoniacal Products from Sewage- 
extraction of Ammonia from Qas Liquor— Manufacture of Ammoniacal Com- 
pounds frpm Bones, Nitrogenous Waste, Beetroot Wash and Peat— Manufacture of 
Caustic Ammonia, and Ammonium Chloride, Phosphate and Carbonate— Recovery 
of Ammonia from the Ammonia-Soda Mother Liquors- Index. 
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INDUSl'RIAL ALCOHOL. A Practical Manual on the 
Production and Use of Alcohol for Industrial Purposes and for Use as 
a Heating Agent, as an Illuminant and as a Source of Motive Power. 
By J. G. M'Intosh, Lecturer on Manufacture and Applications of 
Industrial Alcohol at The Polytechnic, R^^gent Street, London. 
Demy 8vo. 1907. 250 pp With 75 Illustrations and 25 Tables. 

Price 7s. 6d. net. (Post free, 78. 9d. home ; 8^ abroad.) 

Contents. 

Alcohol and Its Properties. — Bthylic Alcohol — Absolute AlCiinoi — Adulterations— 
Properties of Alcohol — Fractional Distillation — Destructive Distillation — Products of Com* 
bustion— Alcoholometry — Proof Spirit — Analysis of Alcohol — Table showing Correspondence 
between the SpeciHc Gravity and Per Cents, of Alcohol over and under Proof— Other 
Alcohol Tables. Continuous Aseptic and Antiseptic Fermentation and Stth-lllsatlon 
in Industrial Alcohol, Manufacture. The Manufacture of Industrial Alcohol from 
Beets. — Beet Slicing Machines — Extraction of Beet Juice by Maceration, by Diffusion — 
Fermentation in Beet Distilleries— Plans of Modern Beet Distillery. The Manufacture of 
Industrial Alcohol from Grain.— Plan of Modern Grain Distillery. The Manufacture of 
Industrial Alcohol from Potatoes. The Manufacture of Industrial Alcohol from 
Surplus Stocks of Wine, Spoilt Wine, Wine Ma^-cs, and from Fruit in General. The Manu* 
facture of Alcohol from the Sugar Cane and Sugar Cane Molasses— Plan.s. Plant, etc., 
for the Distillation and Rectification of Industrial Alcohol.— The Caffey and other 
“Patent” Stills — Intermittent versus Continuous Rectification — Continuous Distillation — 
Rectification of Spent Was}). The Manufacture and Uses of Various Alcohol 
Derivatives, Ether, Haloid Ethers, Compound Ethers, Chloroform — Methyl and Amyl 
Alcohols and their Ethereal Salta, Acetone— Bar bet’s Ether, Methyl Alcohol and Acetone* 
Rectifying Stills. The Uses of Alcohol in Manufactures, etc.— List of Industries in 
which Alcohol is used, with Key to Function of Alcohol in each Indu.stry. The Uses of 
Alcohol for Lighting, Heating, and Motive Power. 

ANALYSIS OF RESINS AND BALSAMS. Translated 
from the German of Dr. Karl Dieterich. Demy 8vo. 340 pp. 
Price 7s. 6d. net. (Post free, 7s. lOd. home ; 8s. 3d. abroad.) 

MANUAL OF AGRICULTURAL CHEMISTRY. By 

Herbert Ingle, F.I.C.; Lecturer on Agricultural Chemistry, the 
Yorkshire College; Lecturer in the Victoria* University. 388 pp. 11 
Illustrations. Demy 8vo. Price 7s. 6d. net. (Post free, 8s. home ; 
8s. 6d. abroad.) 

Contents. 

Introduction — The Atmosphere — The Soil — ^The Reactions occurring in Soils — The 
Analysis of Soils — Manures, Natural — Manures (continued) — The Analysis of Manures — The 
Constituents of Plants — The Plant— Crops —The Animal — Foods and Feeding — Milk and Milk 
Products — The Analysis of Milk and Milk Products — Miscellaneous Products used in Agri- 
culture — Appendix — Index. 

THE UTILISATION OF WASTE PRODUCTS. A Treatise 

on the Rational Utilisation, Recovery and Treatment of Waste Pro- 
ducts of all kinds. By Dr. Theodor Roller. Trai^slated from the 
Second Revised German Edition. Twenty-two Illustrations. Demy 
8vo. 280 pp. Price 7s. 6d. net. (Post free, 7s. lOd. home ; 8s. 3d. 
abroad.) 

Contents. 

The Waste of Towns— Ammonia and Sal-Ammoniac— Rational Processes for .Obtaining 
these Substances by Treating Residues and Waste— Residues in the Manufacture of Aniline 
Dyes — Amber Waste — Brewers’ Waste — Blood and'Slaughter-House Refuse — ManufactLred 
Fuels — Waste Paper and Bookbinders’ Waste — iron Slags — Excrement — Colouring Matters 
from Waste— Dyers’ Waste Waters— Fat from Waste — Fish Waste— Calamine Sludge- 
Tannery Waste — Gold and Silver Waste — India-rubber and Caoutchouc Waste — Residues in 
the Manufacture of Rosin Oil — Wood Waste — Horn Waste— Infusorial Earth — Iridium from 
Goldsmiths’ Sweepings — Jute Waste — Cork Waste — Leather Waste — 6lue Makers’ Waste 
— Illuminating Gas from Waste and the By-Products of the Manufacture of Coal Oas— 
Meerschum — Molasses — Metal Waste— By-Products in the Manufacture of Miiytral Waters 
—Fruit — The By-Products of Pj^r and Paper Pulp Works — By-Products in the Treatment 
of Coal Tar Oils— Fur Waste — Tlic Waste Matter in the Manufacture of Parchment Paper 
— Mother of Pearl Waste— Petroleum Residues— Platinum Residues — Broken Porcelain. 
Earthenware and Glass— Salt Waste — Slate Waste — Sulphur— Burnt I^rites— Silk*Wa8te— 
Soap Makers’ Waste— Alkali Waste and the Recovery of Soda— Waste Produced in Grinding*' 
Mirrors — Waste Products in the Manufacture of Starch— Stearic Acid — Vege^fible Ivory 
Waste — Turf — Waste Waters of Cloth Factories — Wine Residues — Tinplate Waste — Wool 
Waste— Wool Sweat — The Waste Liquids from Sugar Works— Index. 
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Writing In^s and Sealing Waxes. 

INK MANUFACTURE : Including Writing, Copying, Litho- 
' graphic, Marking, Stamping, and Laundry Inks. By Sigmund Lehnbr. 
Three Illustration#. Crown 8vo. 162 pp. Translated from the German 
of the Fifth Edition. Price 5s. net. (Post free, 5s. 3d. home ; 58. 6d. 
abroad.) * 

* • Contents. 

varieties of Ink — Writinif Inks — Raw Materials of Tannin Inks — The Chemical Constitution 
of the Tannin Inks — Recipes for Tannin Inks — Logwood Tannin Inks — Ferric Inks — Alizarine 
Inks— Extract Inks— Logwood Inks— Copying Inks— Hektographs— Hektograph Inks— Safety 
Inks — InU^Extracts and Powders— Preserving Inks— Changes in Ink and the Restoration of 
Faded Writing — Coloured Inks — Red Inks— Blue Inks — Violet Injjs — Yellow Inks — Green 
Inks — Metallic Inks — Indian Ink — Lithographic Inks and Pencils — Ink Pencils — Marking Inks 
— Ink Specialities— Sympathetic Inks — Stamping Inks — Laundry or Washing Blue — Index 

SEALINO-WAXES, WAFERS AND OTHER ADHES- 
IVES FOR THE HOUSEHOLD, OFFICE, WORK- 
SHOP AND FACTORY. By H. C. Standage. Crown 
8vo. 96 pp. Price 5s. net. (Post free, 5s. 3d. home; 5s. 6d. abroad.) 
Contents. 

.Materiala Used for Making Sealing-Waxes— The Manufacture of Sealing-Waxes— 
Wafers — Notes on the Nature of the Materials Used in Making Adhesive Compounds — Cements 
for Use in the Household — Office Gums, Pastes and Mucilages — Adhesive Compounds for 
Factory and Workshop Use. 


Lead Ores and Compounds. 

LEAD AND ITS COMPOUNDS. By Thos. Lambert,. 
Technical and Consulting Chemist. Demy 8vo. 226 pp. Forty Illus- 
•trations. Price 7s. 6d. net. (Post free, 78. lOd. home; Ss. 3d. abroad.) 

Contents. 

History— Ores of Lead — Geographical Distribution of the Lead Industry— Chemical and 
Physical Properties of Lead — Alloys of Lend — Compounds of Lead— Dressing of Lead Ores 
— Smelting ot Lead Ores — Smelting in the Scotch or American Ore-hearth — Smelting in the 
Shaft or Blast Furnace — Condensation of Lead Fume — Desilverisation, or the Separation 
of Silver from Argentiferous Lead — Cupellation — The Manufacture of Lead Pipra and 
Sheets — Protoxide of Lead — Litharge and Massicot — Red Lead or Minium — Lead Poisoning 
— Lead Substitutes — Zinc and its Compounds — Pumice Stone — Drying Oils and Siccatives 
— Oil of Turpentine Resin — Classification of Mineral Pigments — Analysis of Raw and Finished 
Products — ^Tables— dndex. 


NOTES ON LEAD ORES : Their Distribution and Properties. 
By Jas. Fairie, F.G.S. Crown 8vo. 64 pages. Price 28. 6d. net. 
(Post free, 2s. 9d. horn#; 3s. abroad.) 


. Industrial Hygiene. 

THE RISKR AND DANGERS TO HEALTH OF VARl- 
OUS OCCUPATIONS AND THEIR PREVENTION. 

By E.EONARD A. Parry, M.D., B.Sc. (Lond.). 196 pp. Demy 8vo. 
^rice 78. 6d. net. (Post free, 7s. lOd. home ; 8s. abroad.) 

* Contents. 

•• Occupations which are Accompanied by the Generation and Scattering of Abnormal 
Quantitiei^of Dust— Trades in which there is Danger of Metallic Poisoning— Certain Chemi- 
cal Trades — Some Miscellaneous Occupations — Trades in which Various Poisonous Vapours 
are Inhaled— General Hygienic Considerations— Index. 
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Industrial Uses of Ain, Steam and 

Water. 

DRYING BY MEANS OF AIR AND SI^BAM. Bxplana- 

tions, Formula.*, and Tables for Use in Practice. Translated from the 

German of E. Hausbrand. Two folding Diagrams andPlbirteen T^ablcs. 

Crown 8vo. 72 pp. Price 5s. net. (Post free, 5s. 3d. home; 5s*. tsd. 

abroad.) 

Contents. * 

British and Metric !:fyittems Compared — Centi){rade and Fahr. Thermometers — Hstim.ttion 
of the Maximum Weit^ht of Saturated Aqueous Vapour which can be contained in I kilo, 
of Air at Different l^ressure and Temperatures —Calculation of the Necessary Weight and 
Volume of Air, and of the Least Expenditure of Heat, pei Drying Apparatus with Heated 
Air, at the Atmospheric Pressure: , With the Assumption that the Air is Completely Satur- 
ated wirh Vapour both before Entry and after Exit from the Apparatus — It, When the 
Atmospheric Air is Completely Saturated before entry, but iil its CKit is oiilv J, A or ^ Saturated 
— C, When the Atmospheric Air is no/ Saturated with Moisture before Entering the Drying 
Apparatus — Drying Apparatus, in which, in the Drying Chamber, a Pressure Is ArtiRcially 
Created, Higher or Low'er than that of the Atmosphere Drying by Means of Superheated 
Steam, without Air — Heating Surface, Velocity of the Air Current, Dimensions of the Drying 
Ro<»m, Surface of the Drying Material, Losses of Heat — Index. * 

(vS/r also “ Evciporatin^, Condinsiftif and Cooling Apparatus," p, 2 O.) 


PURE AIR, OZONE AND WATER. A Practical Treatise 

of their Utilisation and Value in Oil, Grease, Soap, Paint, Glue and 
other Industries. By W. B. Cowkll. Twelve Illustrations. Crowm 
8vo. 85 pp. Price 5s. net. (Post free, 5s. 3d. home; 5s. 6d. abroad.) 

Contents. 

Atmospheric Air , Lifting of Liquids ; Suction Process; Preparing Blown Oils, Preparing 
Siccative Drying Oils — Compressed Air ; Whitexvash — Liquid Air; Retrocession— PunfiCThon 
of Water, Water Hardness — Fleshings and Bones — Ozonised Air in the Bleaching and De- 
odorising of Fats, Glues, etc. ; Bleaching Textile Fibres— Appendix • Air and Gases, Pressure 
of Air at Various 'I emperatures , Fuel; Table of Combustibles; Saving of Fuel by Heating 
Feed Water; Table of Solubilities of Scale Making Minerals; British Thermal Units Tables , 
Volume of the Flow of Steam into the Atmosphere, Temperature of Steam — Index. 


THE INDUSTRIAL USES OF WATER. COMPOSI- 
TION — EFFECTS— TROUBLES — REMEDIES— RE- 
SIDUARY WATERS— PURIFICATION— ANALYSIS. 

By H. DE LA Coux. Royal 8vo. Translated from the French and 
Revised by Arthur Morris. 364 pp. 135^Illustrations. Price 10s. 6d. 
net. (Post free, Hs. home; 11s. 6d. abroad.) 

Contents'. « 

Chemical Action of Water in Nature and in Industrial Use — Composition of Waters — 
Solubility of Certain Saits in Water Considered from the Industrial Point of View — HJ^ects on 
the Boiling of Water — Effects of Water in the Industries — DifRcuIties with Water — Feed 
Water for Boilers — Water in Dyeworks, Print Works, and Bleach Works — Water in the 
Textile Industries and in Conditioning — Water in Soap Works — M'atfcV* in Laundries and 
Washhouses — Water in Tanning — Water in Preparing Tannin and Dyew’ood Extracts — Water 
in Papermaking — Water in Photography — Water in Sugar Refining — Water in puking Ices 
and Beverages — Water in Cider Making — Water in Brewing — Water in Distilling — Preliminary 
Treatment and Apparatus — Substances Used for Preliminary Chemical Purification-^Cnm- 
mercial Specialities and their Employment— Precipitation of Matters in Suspension in^^Water 
- -Apparatus for the Preliminary Chemical Purification of Water — Industrial Filter#— Indus- 
trial Sterilisation of Water — Residuary Waters and their Purification — Soil Filtration — * 
Purification by Chemical Processes — Analyses — Index. J 

(iiVt' Books on Smoki' Prt vention, Engineering and Metallurgy, p. 26, etc.) 
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X Rays. 

PRACTICAL X RAY WORK. By Frank T. Addyman, 

B.Sc. (Lond.), F.I.C., Member of the Roentgen Society of London; 
Radiographer to 9^. George’s Hospital ; Demonstrator of Physics and 
Chemistry, RntP Teacher of Radiography in St. George’s Hospital 
Medical School.* Demy 8vo. Twelve Plates from Photographs of X Ray 
Work. Fifl^-two Illustrations. 200 pp. Price lOs. 6d. net. (Post free, 
• 10s. lOd. home; 11s. 3d. abroad.) 

Contents. 

Histoclcal — Work leading up to the Discovery of the X Rays — The Discovery — Appara- 
tus and^ts Managrement — Electrical Terms— Sources of Electricity— Induction Coils— 
Electrostatic Machines — Tubes — Air Pumps — Tube Holders and Stereoscopic Apparatus — 
Fluorescent Screens — Practical X Ray Work — Installations — Radioscopy — Radiography — 
X IJays in Dentistry— X Rays in Chemistry — X Rays m War— Index. 

List Of Plates. 

Fyofi^i’i piece — Congenital Dislocation of Hip-Joint. — I., Needle in Finger. — II., Needle in 
Foot — III., Revolver Bullet m Calf and Leg. — IV, A Method of Localisation. — V, Stellate 
Fracture of Patella showing shadow of “Strapping”. — VI., Sarcoma. — VII., Six-we^s-old 
Injury to Elbow showing new Growth of Bone. — VIII., Old Fracture of Tibia and Fibula 
badly set — IX., Heart Shadow. — X., Fractured Femur showing Grain of Splint. — XI.. Bar- 
ren’s Method of Localisation. 


India-Rubber and Gutta Percha. 

INDIA-RUBBER AND GUTTA PERCHA. Translated 

from the French of T. Sf.kmgmann, G. Lamy Torvilhon and H. 
Falconnkt by John Gkooks McIntosh. Royal 8vo. 

[Out of [trint. Second Edition in preparntion. 

Contents. 

India-Rubber -Botanical Origin — Climatology — Soil — Rational Culture and Acclimation 
of the Different Spe:ies of India-Rubber Plants — Methods of Obtaining the Latex — Methods 
of Preparing Raw or Crude India-Rubber — Classification of the Commercial Smcies of 
Raw Rubber — Physical and Chemical Properties of the Latex and of India-Rubber — 
MeCTianical Transformation of Natural Caoutchouc into Washed or Normal Caoutchouc 
(PuriRcation) aftd Normal Rubber into Masticated Rubber — Softening, Cutting, Washing, 
Drying — Preliminary Observations — Vulcanisation of Normal Rubber — Chemical and Physical 
Properties of Vulcanised Rubber— General Considerations — Hardened Rubber or Ebonite — 
Considerations on Mineralisation and other Mixtures — Coloration and Dyeing — Analysis 
of Natural or Normal Rubber and Vulcanised Rubber — Rubber Substitutes — Imitation Rubber. 

Qutta Percha — Botanical Origin— Climatology — Soil— Rational Culture — Methods of 
Collection — Classification of the Different Species of Commercial Gutta Percha — Physical 
and Chemical Properties — Mechanical Transformation — Method.s of Analysing — Gutta Percha 
Substitutes — I ndex. 

Leather Trades. 

PRACTICAL TREATISE ON THE LEATHER IN- 
DUSTRY. By M. Villon. Translated by Frank T. 
Adj>yman, B.Sc. (Lond.), F.I.C., F.C.S. ; and Corrected by an Emi- 
nent Member of the Trader 500 pp., royal 8vo. 123 Illustrations. 
* Price 21s. net. (Post free, 21s. 6d. home ; 22s. 6d. abroad.) 

• Contents. 

Preface — Translator’s Preface — List of Illustrations. 

Part I., Materials used In Tanning*— Skins . Skin and its Structure; Skins used in 
Tanning; Various ^ins and their Uses — Tannin and Tanning Substances: Tannin; Barks 
(Oak); Barks other than Oak; Tanning Woods; Tannin-bearing Leaves; Excrescences; 
Tan-bearing Fruits ; Tan-bearing Roots and Bulbs; Tanning Juices; Tanning Substances 
used in Various Countries ; Tannin Extracts ; Estimation of Tannin and Tannin Principles. 

Paj^ 11., Tanning— The Installation of a Tannery: Tan Furnaces; Chimneys, Boilers, 
etc.; Steam Engines — Grinding and Trituration of Tanni^ Substances: Cutting up Bark; 
Grinding Bark; The Grinding of Tan Woods, Powdering Fruit, Galls and Grains; Notes on 
•the Grinding of Bark — Manufacture of Sole Leather: Soaking; Sweating and Unhairing; 
Plumping Sand Colouring; Handling; Tanning; Tanning Elephants' Hides; Drying, 
Striking or Pinning — Manufacture of Dressing Leather. Soaking; Depilation; New Pro- 
cesses for the Depilation of Skins; Tanning; Cow* Hides; Horse Hides; Goat Skins; Manu- 
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fflcture of Split Hides— On Various Methods of Tanning. Mechanical Methods; Physical 
Methods; Chemical Methods; Tanning with Extracts — Qqyjintity and Quality; Quantity; 
Net Cost; Quality of Leather — Various Manipulations of Tanned Leather: Second Tanning ; 
Grease Stains; Bleaching Leather; Waterproofing Leather; Weighting Tanned Leather; 
Pr^rvation of Leather— Tanning Various^Skins. 

Oilii 

Fini _ 

Upper Leathers: Black Cow Hide; White Cow Hide; Coloured ^ow Hide— Smooth Cow 
Hide — Black Leather — Miscellaneous Hides: Horse; Goat; Waxed Goat Skin; Matt Goat 
Skin— Russia Leather; Russia Leather; Artiflcial Russia Leather. ^ ' 

Part IV., Enamelled, Hungary and Chamoy Leather, Morocco, Parchment, Furs 
and Artificial Leather — Enamelled Leather; Varnish Manufacture; Application of the 
Enamel; Enamelling in Colour — Hungary Leather: Preliminary; Wet Work or Prepara- 
tion; Aluming; Dressing or Loft Work; Tallowing; Hungary Leather From Varjpus Hides 
— Tawing: Preparatory Operations; Dressing; Dyeing Tawed Skins; Rugs— Chamoy Leather 
— Morocco ’ Preliminar5 Operations , Morocco Tanning ; Mordants used in Morocco Manu* 
facture; Natural Colours used in Morocco Dyeing; Artificial Colours; Different Methods 
of Dyeing; Dyeing with Natural Colours; Dyeing with Aniline Colours; Dyeing with 
Metallic Salts; Leather Printing ; Finishing Morocco ; Shagreen ; Bronzed Leather — Gilding 
and Silvering. Gilding; Silvering; Nickel and Cobalt— Parchment— Furs and Furriery 
Preliminary Remarks; Indigenous Furs; Foreign Furs from Hot Countries; Foreign Furs 
from Cold Countries ; Furs from Birds' Skins ; Preparation of Purs ; Dressing ; Colouring ; 
Preparation of Birds' Skins; Preservation of Furs — Artificial Leather. Leather made from 
Scraps; Compressed Leather; American Cloth ; Papier M&ch6; Linoleum ; Artificial Leather. 

Part V., Leather Testing- afid the Theory of Tanning— Testing and Analysis of Leather : 
Physical Testing of Tanned Leather; Chemical Analysis — The Theory of Tanning and the ^ 
other Operations of the Leather and Skin Industry: Theory of Soaking; Theory of Un- * 
hairing; Theory of Swelling; Theory of Handling; Theory of Tanning; Theory of the 
Action of Tannin on the Skin; Theory of Hungary Leather Making; Theory of Tawing; 
Theory of Chamoy Leather Making; Theory or Mineral Tanning. 

Part VI., U^es of Leather — Machine Belts: Manufacture or Belting; Leather Chain 
Belts ; Various Belts ; Use of Belts — Boot and Shoe-making : Boots and Shoes ; Laces — 
Saddlery. Composition of a Saddle; Construction of a Saddle— Harness . The Pack Saddle; 
Harness — Military Equipment — Glove Making — Carriage Building — Mechanical Uses. 

Appendix, The World's Commerce In Leather— Europe ; America; Asia; Africa: 
Australasia— Index. 

THE LEATHER WORKER’S MANUAL. Being a Com- 
pendium of Practical Recipes and Working Formulae for Curriers, 
Bootmakers, Leather Dressers, Blacking Manufacturers, Saddlers, 
Fancy Leather Workers. By H. C. Standage. Demy 8vo. 165^p. 
Price 7s. 6d. net. (Post free, 7s. lOd. home ; 8s. abroad.*) 

Contents. 

Blackings, Polishes, Glosses, Dressings, Renovators, etc., for Boot and Shoe Leather — 
Harness Blackings, Dressings, Greases, Compositions, Soaps, and Boot-top Powders and 
Liquids, etc., etc. — Leather Grinders’ Sundries — Currier’s Seasonings, Blacking Compounds, 
Dressings, Finishes, Glosses, etc. — Dyes and Stains For Leather— Miscellaneous Information 
— Chrome Tannage — Index. 


Books on Pottery, Bricks, 
Tiles, Glass,, etc. 

THE MANUAL OF PRACTICAL POTTING. Coftipiled 

by Experts, and Edited by Chas. F.3inns. Revised Third Edition 
and Enlarged. 200 pp. Price 178. 6d. net. (Post free, 178. lOd. home ; 
18s. 3d. abroad.) 

Contents. 

Introduction. The Rise and Progress of the Potter’s Art— Bodies. China and Porcelain 
Bodies, Parian Bodies, Semi-|Mrcelain and Vitreous Bodies, Mortar BSdies, Earthenwares 
Granite and C.C. Bodies, Miscellaneous Bodies, Sagger and Crucible Clays, Coloured 
Bodies, Jasper Bodies, Coloured Bodies for Mosaic Painting, Encaustic Tile Bg^les, Body 
Stains, Coloured Dips — Glazes. China Glazes, Ironstone Glazes, EarthenwSre Glazes, 
Glazes without Lead, Miscellaneous Glazes, Coloured Glazes, Majolica Colours — Gold and 
Gold Colours. Gold, Purple of Cassius, Marone and Ruby, Enamel Coloured ^ases. 
Enamel Colour Fluxes, Enamel Colours, Mixed Enamel Colours, Antique and* Vellum 
Enamel Colours, Underglaze Colours, Undergtaze Colour Fluxes, Mixed Underglaze Colours, - 
Flow Pow'ders, Oils and Varnishes— Means and Methods. Reclamation of W^iste Gold, 
The Use of Cobalt, Notes on Enamel Colours, Liquid or Bright Gold — Classification and 
Analysis. Classification of Clay Ware, Lord Playfair’s Analysis of Clays, The Markets of 
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the World, Time and Scale ot Pirinc, Weights of Potter’s Material, Decorated Goods 
Count — Comparative Loss of Vli'ight or Clays — Ground Felspar Caloulationa-<>The Conver- 
sion of Slop Body Recipes into Dry Weight — The Cost of Prepared Earthenware Clay~ 
Forms and Tables. Articles of Apprenticeship, Manufacturer's Guide to Stocktaking, 
Table of Relative Values of Potter's Materials, Hourly Wages Table, Workman’s Settling 
Table, Comparative Guide fog Earthenware and China Manufacturers in the use of Slop Flint 
and Slop Stone, Poreigiu Terms applied to Earthenware and China Goods, Table for the 
Conversion of Metrical N^ights and Measures on the Continent and South America — Index. 

OERAMIC TECHNOLOGY: Being some Aspects of Tech- 
nical Science as Applied to Pottery Manufacture. Edited by Charles 
F. Binns. 100 pp. Demy 8vo. Price 12s. 6d. net. (Post free, 
12s. lOd. home; 13s. abroad.) 

* Contents. 

, Preface — The Chemistry of Pottery — Analysis and Synthesis —•Clays and their Com- 
ponents — The Biscuit Oven — Pyrometry — Glazes and their Composition — Colours and 
Colqpr-making — Index. 

A TREATISE ON THE CERAMIC INDUSTRIES. A 

Complete Manual for Pottery, Tile and Brick Works. By Emile 
Bourry. Translated from the French by Wilton P. Rix, Examiner 
in Pottery and Porcelain to the City and Guilds of London Technical 
Institute, Pottery Instructor to the Hanle;^ School Board. Royal 
' 8vo. 760 pp. 323 Illustrations. Price 21s. net. (Post free, 22s. home ; 
24s. abroad.) 

Contents. 

Part I., General Pottery Methods. Definition and History. DeRnitions and Classifi- 
cation of Ceramic Products — Historic Summary of the Ceramic Art — Raw Materials of 
Bodies. Clays : Pure Clay and Natural Clays — Various Raw Materials: Analogous to Clay — 
Agglomerative and Agglutinative — Opening — Fusible — Refractoi^ — Trials of Raw Materials 
— Plastic Bodies. Properties and Composition — Prefsaration of Raw Materials: Disaggrega- 
tion — Purification— Preparation of Bodies: By Plastic Method— By Dry Method— By Liquid 
Method — Formation. Processes of Formation: Throwing — Expression — Moulding by Hand, 
on the Jolley, by Compression, by Slip Casting— Slapping — Slipping — Drying. Drying of 
Bodies — Processes of Drying: By Evaporation — By Aeration — By Heating— By Ventilation 
— By Absorption — Glazes. Composition and Properties — Raw Materials — Manufacture 
and Application — Firing. Properties of the Bodies and Glazes during Firing — Description 
of Kilns —Working of the Kilns — Decoration. Colouring Materials — Processes of 
Dedo ration. 

Part 11., fecial Pottery Methods. Terra Cottas. Classification: Plain Ordinary, 
Hollow, Ornamental, Vitrified, and Light Bricks — Ordinary and Black Tiles — Paving Tiles — 
Pipes — Architectural Terra Cottas — Vases, Statues and Decorative Objects— Common Pottery 
— Pottery for Water and Filters — Tobacco Pipes — Lustre Ware — Properties and Tests for 
Terra Cottas — Fireclay Goods. Classification : Argillaceous, Aluminous, Carboniferous, 
Silicious and Basic Fireclay Goods — Fireclay Mortar (Pug) — Tests for Fireclay Goods — 
Faiences. Varnished Faiences— Enamelled Faiences — Silicious Faiences — Pipeclay Faiences 
— Pebble Work — Feldspathic Faiences — Composition, Processes of Manufacture and General 
Arrangements of Faience Potteries — Stoneware. Stoneware Properly So-called: Paving 
Tiles— Pipes — Sanitary Ware — Stoneware for Food Purposes and Chemical Productions — 
Architectural Stoifhware — Vases, Statues and other Decorative Objects — Pine Stoneware 
— Porcelain. Hard Porcelain for Table Ware and Decoration, for the Fire, for Electrical 
Conduits, for Mechanical Purposes ; Architectural Porcelain, and Dull or Biscuit Porcelain — 
Soft Phosphated or English Porcelain— Soft Vitreous Porcelain, French and New Sevres- 
Argillaceous Soft or Seger’s Porcelain — Dull Soft or Parian Porcelain — Dull Feldspathic 
Soft Porcelain— Index. • 

POTTERY DECORATING. By R. Hainbach. Translated 
• from the German. Crown*8vo. 22 Illustrations. Deals with Glazes, 
Colours, etc. [In the Press. 

ARCHITECTURAL POTTERY. Bricks, Tiles, Pipes, Ena- 
melled Tefra-cottas, Ordinary and Incrusted Quarries, Stoneware 
Mosaics, Faiences and Architectural Stoneware. By Leon LefSvre. 
Witfi Five Plates. 950 Illustrations in the Text, and numerous estimates. 
500 pp., royal 8vo. Translated from the French by K. H. Bird, M.A., 
apd W. Moore Binns. Price 15s. net. (Post free, 15s. 6d. home; 
16s. 6d. abroad.) 

• Contents. 

Part f. Plain Undecorated Pottery. —Clays, Bricks, Tiles, Pipes, Chimney Flues, 
Terra-cotta. 

Part II. Made-up or Decorated Pottery. 
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THE ART OP RIVETING GLAI^, CHINA AND 
EARTHENWARE. By J. Howarth. Second Edition. 

Paper Cover. Price Is. net; by post, home or abroad, Is. Id. 

NOTES ON POTTERY CLAYS. Their Pistribution, Pro 

perties, Uses and Analyses of Ball Clays, Chinr Clays and China 
Stone. By Jas. Fairie, F.G.S. 132 pp. Crown 8 vq^ Price 3s, 6d. 
net. (Post free, 3s. 9d. home ; 3s. lOd, abroad.) , 

A Reissue of 

THE HISTORY OF THE STAFFORDSHIRE POTTER- 
lES; AND^THE RISE AND PROGRESS OF THE 
MANUFACTURE OF POTTERY AND PORCELAIN. 

With References to Genuine Specimens, and Notices of Eminent Pot- 
ters. By Simeon Shaw. (Originally Published in 1829.) 2§5 pp. 

Demy 8vo. Price 7s. 6d. net. (Post free, 7s. lOd. home ; 8s. 3d. abroad.) 

Contents. 

Introductory Chapter showing the position of the Pottery Trade at the present time 
(1899)— Preliminary Remarks— The Potteries, comprising Tunstall, Brownhills, Green- 
Held and New Field, Golden HiH. Latebrook, Green Lane, Burslem, Longport and Dale Hall, 
Hot Lane and Cobridge, Hanley and Shelton, Etruria, Stoke, Penkhull, Fenton, Lane Delph, 
Foley, Lane End — On the Orlfln of the Art, and its Practice among the early Nations— 
Manufacture of Pottery, prior to 1700— The Introduction of Red Porcelain by Messrs. 
Hlers, of Brad well, ]69(^Pro|fre88 of the Manufacture from 1700 to Mr. Wedgwood’s 
commencement in 1760 — Introduction of Fluid QIaze — Extension of the Manufacture of 
Cream Colour— Mr. Wedgwood’s Queen's Ware— Jasper, and Appointment of Potter to Her 
Majesty — Black Printing — Introduction of Porcelain. Mr. W. Littler's Porcelain — Mr 
Cookworthy’s Discove^ of Kaolin and Petuntse, and Patent — Sold to Mr. Champion — re- 
sold to the New Hall Com. — Extension of Term — Blue Printed Pottery. Mr. Turner, Mr. 
Spode (1), Mr. Baddeley, Mr. Spode (2), Messrs. Turner, Mr. Wood, Mr. Wilson, Mr. Minton — 
Great Change in Patterns of Blue Printed— Introduction of l.,ustre Pottery. Improve- 
ments in Pottery and Porcelain subsequent to 1800. 

A Reissue of ^ 

THE CHEMISTRY OF THE SEVERAL NATURAL 
AND ARTIFICIAL HETEROGENEOUS COM- 
POUNDS USED IN MANUFACTURING POR- 
CELAIN, GLASS AND POTTERY. By Simeon Shaw. 
(Originally published in 1837.) 750 pp. Royal 8vo. Pricel4s.net. (Post 
free, 15s. home; 17s. abroad.) 

Glassware, Glass Staining and 
Painting. 

BCCIPSS FOR FLINT GLASS .MAKING. By a British 

Glass xMaster and Mixer. Sixty Recipes. Being Leaves from the 
Mixing Book of several experts in the Flint Glass Trade, containing 
up-to-date recipes and valuable information as to Crystal, Demi-crystal 
and Coloured Glass in its many varieties. It contains«rthe recipes for 
cheap metal suited to pressing, blowing, etc., as well as the most costly 
crystal and ruby. Crown 8vo. Price 10s. 6d. net. (Post freey 10s. 9d. 
home ; 10s. lOd. abroad.) 

Contents. ^ 

Ruby — Ruby from Copper — Flint for using with the Ruby for Coating — A German f.letal — 
Cornelian, or Alabaster — Sapphire Blue — Crysophis — Opal — Turquoise Blue — Gold Colour- 
Dark Green — Green (common) — Green for Malachite — Blue for Malachite — Black €or Mela- 
chite — Black — (Common Canary Batch — Canary — White Opaque Glass — Sealing-w)lx Red — 
Pjint — Flint Glass (Crystal and Demi) — Achromatic Glass — Paste Glass — White Enamel — 
Firestone— 'Dead White (for moons) — White Agate — Canary — Canary Enamel — Index, 
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A TREATISE ON THE ART OF GLASS Pi^NTlNO. 

Prefaced with a Review of Ancient Glass. Bv Ernest R. Suppling. 
With One Coloured Plate and Thirty-seven Illustrations. Demy 8vo. 
140 pp. Price 7s. 6d. net. (Post free, 7s. lOd. home ; 8s. abroad.) 

• Contents. 

A Short History of Stained Glass — Designing Scale Drawings — Cartoons and the Cut Line 
— Various Kinds of G^ss Cutting for Windows — The Colours and Brushes used in Glass 
Painting — Painting on Glass, Dispersed Patterns — Diapered Patterns — Aciding — Firing— 
Pret^Lead GlazinfP — Index. 

PAINTING ON GLASS AND PORCELAIN AND 
E^TAMEL PAINTING. A Complete Introduction to the 

Preparation of all the Colours and Fluxes used for; Painting on Porce- 
lain, Enamel, Faience and Stoneware, the Coloured Pastes and Col- 
• oured Glasses, together with a Minute Description of the Firing of 
Colours and Enamels. By Ff.lix Hermann, Technical Chemist. With 
Eighteen Illustrations. 300 pp. Translated from the German second 
and enlarged Edition. Price 10s. 6d. net. (Post free, 10s. lOd. home ; 
11s. abroad ) 

• 

Paper Making, Paper Dyeing, 
and Testing. 

THE DYEING OF PAPER PULP. A Practical Treatise for 

the use of Papermakers, Paperstainers, Students and others. By 
Julius Erfurt, Manager of a Paper Mill. Translated into English 
and Edited with Additions by Julius Hubner, F.C.S., Lecturer on 
Paperniaking at the Manchester Municipal Technical School. With 
Illustrations and 157 patterns Of paper dyed in the pulp. Royal 
8vo, 180 pp. Price ISs. net. (Post free, 15s. 6d. home ; lOs. 6d. abroad.) 

^ ^ Contents. 

BehavluuP of the Paper Fibres during the Process of Dyeing, Theory of the 
Mordant— Colour Fixing Mediums (Mordants) — Influence of the Quality oi the Water 
Used— Inorganic Colours— Organic Colours— Practical Application of the Coal Tar 
Colours according to their Properties and their Behaviour towards the Different 
Paper Fibres— Dyed Patterns on Various Pulp Mixtures— Dyeing to Shade— Index. 

THE TESTING OF PAPER AND ITS RAW MATERIALS. 

By Henry P. Stevens, M.A., Ph.D., F.I.C. Royal I2mo. 60 Illustra- 
tions. , {In the press. 

Contents. 

introduction.— Dealing with the Apparatus required m Chemical Work and General 
Chemical Manipulation, introducing the subject of Qualitative and Quantitative Analysis. 
Fuels,— Analysis of Coal, Cuke and other Fuels — Sampling and Testing for Moisture, Ash, 
CalonHc Value, etc. — Comparatiiie Heating Value of different Fuels and Relative Efficiency. 
Water. — Analysis for Steam Raising and for Paper Making Purposes generally — Water 
Softening and PuriHcation- A List of the more important Water Softening Plant, giving 
l^wer required, Weight, Space Occupied, Gut-put and Approximate Cost Raw Materials 
and Detection of Adulterants — Analy'sis and Valuation of the more important Chemicals 
used in Paper Making, including Lime, C.iustic Soda, Sodium Carbonate, Mineral Acids, 
Bleach Antichlor, Alum, Rosin and Rosin Size, Glue Gelatin and Casein, Starch, China Clay, 
Blanc Fixe, Satin White and other Loading Materials, Mineral Colours and Aniline Dyes. 
Manufacturing Operations.- -Rags and the Chemical Control of Rag Boiling — Esparto 
Boiling — Wood iLiling — Testing Spent Liquors and Recovered Ash — Experimental Tests 
with Raw Fibrous Materials — Boiling in Autoclaves — Bleachinj; and making up Hand Sheets 
— Examination of Sulphite Liquors — Estimation ot .Moisture in Pulp and Halt-stuff — Recom 
mendations of the British Wood l^ulp Association. Finished Products. — Paper Testing, 
including Physical, Chemical and Microscopical Tests, Area, Weight, Thickness, Apparent 
Specil)c Gravity, Bulk or Air Space. Determination of Machine Direction, Thickness, 
Strength, Stretch, Resistance to Crumpling and Friction, Transparency. Absorbency and 
other qualities of Blotting Papers — Determination of the Permeability of Fijtering Papers — 
Detectnan and Estimation or Animal and Vegetable Size in Paper — Sizmg Qualities of 
Paper — Fibrous Constituents — Microscopical Examination of Fibres — ^The Effect of Beating 
on Fibres — Staining Fibres — Mineral Matter — Ash — Qualitative and Quantitative Examina- 
tion o: Mineral Matter — Examination of Coated Papers and Colouring Matters in Paper. 



CONTENTS OF “THE TESTING OF continued. 

Tables. — English and Metrical Weights and Measures with Equivalents^-Conversion of 
Grams to Grams and vice versa — Equivalent Costs per lb., cwt.,and ton^Decimal Equivalents 
of lbs., qrs., and cwts. — ^Thermometric and Barometric Scales — Atomic Weights and Molecular 
Weights — Factors for Calculating the Percentage of Substance Sought from the Weight of 
Substance Found — Table of Solubilities of Substances Treated of in F^per Making — Specific 
Gravity Tables of such substances as are used in Paper Making, incRiding Sulphuric Acid, 
Hydrochloric Acid, Bleach, Milk of Lime, Caustic Soda, Carbonat^of Soda, etc., giving 
Percentage Strength with SpeciAc Gravity and Degrees Tw. — Hardness Table for ^ap 
Tests — Dew Point — Wet and Dry Bulb Tables — Properties of SaturatA Steam, giving 
Temperature, Pressure and Volume — List of Different Machines used in the Paper Making 
Industry, giving Size, Weight, Space Occupied, Power to Drive, Out-put and Approximate 
Cost — Calculation of Moisture in Pulp— Rag- filing Tables, giving Percentages of Lime, 
Soda and Time required — Loss in Weight in Rags and other Raw Materials during d3oiling 
and Bleaching — Conditions of Buying and Selling as laid down by the Paper Makers* Associa- 
tion — Table of Names and Sizes of Papers — ^Table for ascertaining the Weight per Ream from 
the Weight per Sheet— Calculations of Areas and Volumes — Logarithms — Blank pages for 
Notes. • 

THE TREATMENT OP PAPER FOR SPECIAL 
PURPOSES, By L. E. And^s. Translated from the 

German. Crown 8vo. 48 Illustrations. 250 pp. [In the Press. 

* Contents. 

I., Parchment Paper, Vegetable Parchment.— The Parchment Paper Machine- 
Opaque Supple Parchment Paper — ^Thick Parchment — Knigler's Parchment Paper and Parch- 
ment Slates — Double and Triple Osmotic Parchment — Utilising Waste Parchment Paper — 
Parchmented Linen and Cotton — Parchment Millboard — Imitation Horn and Ivory from 
Parchment Paper— Imitation Parchment Paper — Artificial Parchment — Testing the Sulphuric 
Acid. II., Papers for Transfer Pictures. 111., Papers for Preservative and Packing 
Purposes. — Butter Paper — Wax Paper — Paraffin Paper — Wrapping Paper for Silverware — 
Waterproof Paper — Anticorrosive Paper. IV., Grained Transfer Pap^irs. V., Fireproof and 
AntifalsiBcation Papers. VI., Paper Articles. — ^Vulcanised Paper Machd — Paper Bottles — 
Plastic Articles of Paper — Waterproof Coverings for Walls and Ceilings — Paper Wheels, 
RooAng and Boats— Pai er Barrels — Paper Boxes — Paper Horseshoes. VII., Gummed Paper. 
VIII., Hectograph Papers. IX., Insecticide Papers.— Fly Papers— Moth Papers. X., 
Chalk and Leather Papers.— Glacd Chalk Paper— Leather Paper— Imitation Leather. 
XL, Luminous Papers — Blue-Print Papers — Blotting Papers. XII., Metal Papers — Medi- 
cated Papers. XIIL, Marbled Papers. XIV., Tracing and Copying Papers — Iridiscent or 
Mother of Pearl Papers. XV., Photographic Papers— Shellac Papei — Fumigating PapertlP- 
Test Papers. XVI., Papers for Cleaning and Polishing Purposes — QIs.s5 Paper — 
Pumic Papur — Emery Paper. XVII., Lithographic Transfer Papers. XIX., Sundry 
Special Papers— Satin Paper — Enamel Paper — Cork Paper — Split Paper — Electric Paper- 
Paper Matches— Magic Pictures — Laundry Blue Papers — Blue Paper for Bleachers. XX., 
Waterproof Papers — Washable Drawing Papers — ^Washable Card- -Washable Coloured Paper 
— Waterproof Millboard — Sugar Paper. XXL, The Characteristics of Paper — Paper Testing. 

Enamelling on Metal. 

ENAMELS AND ENAMELLING. For Enamel Makers, 

Workers in Gold and Silver, and Manufacturers of Objects of Art. 
By Paul Randau. Translated from the German. With Sixteen Illus- 
trations. Demy 8vo. 180 pp. Price 10s. 6d«net. (Post free, 10s. lOd. 
home ; 11s. abroad.) 

THE ART OF ENAMELLING •ON METAL. By WL 

Norman Brown. Twenty-eight Illustrations. Crown 8vo. 60 pp. 
Price 2s. 6d. net. (Post free, 2s. 9d. home and abroad.) * 

Silk Manufacture. * 

SILK THROWING AND WASTE SILK SPINlfllNG. 

By Hollins Rayner. Demy 8vo. 170 pp. 117 Ulus. Price 5s. net. 
(Post free, 5s. 4d. home ; 5s. 6d.^ abroad.) * 

Contents. , 

The Silkworm — Cocoon Reeling and Qualities of Silk — Silk Throwing — Silk Wasiea — The 
Preparation of Silk Waste for Degumming — Silk Waste Degumming, Schapping and Dis- 
charging — The Opening and Dressing of M^tes — Silk Waste ** Drawing’* or ** Preparing *’ 
Machinery — Long Spinning— Short Spinning — Spinning and Finishing Processes— Utilisation 
of Waste Products— Noil Spinning— Exhaust Noil Spinning. 



Books on Textile and Dyeing 
Subjects. 

THE CHEMICAL TECHNOLOGY OF TEXTILE 
FIBRES: Their Origin, Structure, Preparation, Washing, 
Bleaching, Dyeing, Printing and Dressing. By Dr. Georg von 
*Georgiemics. Translated from the German by Charles Salter. 
• 320 pp. Forty-seven Illustrations. Royal 8vo. Price 10s. 6d. net. 
(Post free, 11s. home ; 11s. Sd. abroad.) 

Contents. 

The Textile Fibres— Washing, Bleaching, Carbonising— Mordants and Mor- 
danting— Dyeing— Printing— Dressing and Finishing. 7 

ROWER-LOOM WEAVING AND YARN NUMBERING, 

According to Various Systems, with Conversion Tables. Translated 
from the German of Anthon Gruner. With Twenty-Six Diagrams 
in Colours. 150 pp. Crown 8vo. Price 78. 6d. net. (Post free, 
7s. 9d. home ; 8s. abroad.) 

Contents. » 

Power-Loom Weaving in General. Various Systems of Looms— Mounting and 
Starting the Power- Loom. Hnglish Looms — Tappet or Treadle Looms — Dobbies — 
General Remarks on the Numbering, Reeling and Packing of Yarn— Appendix— Useful 
Hints. Calculating Warps — Weft Calculations — Calculations of Cost Price in Hanks. 

TEXTILE RAW MATERIALS AND THEIR CON- 
VERSION INTO YARNS. (The Study of the Raw 

Materials and the Technology of the Spinning Process.) By Julius 
Z iPSRR. Translated from German by Charles Salter. 302 Illus- 
trations. 500 pp. Demy 8vo. Price 10s. 6d. net. (Post free, 11s. 
home; 11s. 6d. abroad.) 

Contents. 

PART I.— The Raw Materials Used in the Textile Industry. 

Mineral Raw Materials. Vegetable Raw Materials. Animal Raw Materials. 

^ PART II.— The Technology of Spinning or the Conversion of Textile Raw 
> Materials into Yam. 

Spinning Vegetable Raw Materials. Cotton Spinning — Installation of a Cotton 
Mill — Spinning Waste Cotton and Waste Cotton Yarns — Flax Spinning — Fine Spinning — Tow 
Spinning — Hemp Spinning — Spinning Hemp Tow String— Jute Spinning— Spinning Jute Line 
Yarn — Utilising Jute Waste. 

PART III.— Spinning Animal Raw Materials. 

Spinning Carded Woollen Yarn — Finishing Yarn — Worsted Spinning — Finishing Worsted 
Yam — Artincial Wool or Shoddy Spinning — Shoddy and Mungo Manufacture — Spinning 
Shoddy and other Wool Substitutes — Spinning Waste Silk — Chappe Silk — Fine Spinning — 
index. P 

GRAMMAR OF TEXTILE DESIGN. By H. Nisbbt, 

Weaving and Designing Master, Bolton Municipal Technical School. 
Demy 8vo. 280 pp. 490 Illustrations and Diagrams. Price 6s. net. 
(Post free, 68. lOd. hofne; 7s. abroad.) 

« Contents. 

Chapter I., Introduction. — General Principle of Fabric Structure and the use of Design 
Paper. 

Chapter II., The Plain Weave and its Modifications.— The Plain, Calico, or 
Tabby Weave. — Firmness of Texture — Variety of Texture — Variety of Form : Ribbed Fabrics 
— Corded Fabrics — Matt Weaves. 

Chapter III., Twill and Kindred Weaves. — ClassiHcation of Twill Weaves.— 1. Con- 
tinuous Twllls-^a) Warp-face Twills — ( 6 ) Weft-face Twills— {c) Warp and We ft- face Twills— 
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arranged ' 

Satfn , Weaves — Corkscrew Twills — Rearrangement of Twill Weaves on Satin and other 
Bases— 4. Combined Twills— 5. Broken Twills— 6. Figured or Ornamented Twills. 

Chapter IV.. Diamond and Kindred Weaves,— Diamond Weaves.— Honeycomb and 
Kindred Weaves — Brighton Weaves — Sponge Weaves — Huck-a-Back and Kindred Weaves — 
Grecian Weaves — Linear Zigzag Weaves. 

[Continued on next page. 
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CONTENVS OF “GRAMMAR OF TEXTILE DESIGN”— 

continued, 9 

Chapter V., Bkoi'Ohd Cokus. — P lain Calico-nbhecl Bedford Cords — Plain Twill-ribbed 
Bedford Cords — Fi>{ured Bedford Cords — Tabulated Data of Part culars relating to the Manu- 
facture of Se\enteen Varieties of Bedford Cord Fabrics described ^ this Chapter. 

Chapter VI., Backed Faiirics. — W eft-bached Fabrics -Warp-backed Fabrics — Reversible 
or Double-faced Fabrics. 

Chapter VII., Fustians.— V arieties of Fustians. — Imperials or swan.sdowns — Cantoons 
or Diagonals — Moleskins — Beaverteens — Velveteens and Velveteen Cutting- Ribbed or 
CordeJ Velveteen — Figured Velveteen — Corduroy — F'lgurcd Corduroy--torduroy Cutting 
Machines. * 

Chapter VIII., Tehhy Pii.e I-'aurics — .M eth ds of producing "1 erry Pile on Textile Fab- 
rics -Terry-forming Devices — Varieties <jf Terry Fabrics- .'\ction of the Reed in Relation to 
Shedding — Figured Terry Weaving — Practical Details of 'Terry Weaving. c 

Chapter IX., Gauze and Leno Fabrics.— Q au/e, Net Leno, and Leno Brocade 
Varieties of Cross-WeAvln^. — Plain Gauze, and a Heald Gau/e or Leno Harnes.s — Net 
Leno Fabrics — Gauze and Net Leno Figuring by means of several Back Standard Healds to 
each Doup Heald — Leno Specialities produced by a System of Crossing Warp Ends *in 
front of the Reed — A Device for the Production of Special Leno Effects — Full Cross Leno 
Fabrics — Relative Merits of a Top and a Bottom D<Hip Harness — Relative Merits of Different 
Types of Dobbies forGau/e and Leno Fabrics- Shaking Devices for Leno Weaving — Practical 
Details of Leno Weaving— Tempered Steel-wire Doup Harnesses for Cross-W'eavlng 
Mock or Imitation Leno Fabrics. 

Chapter X, Tissue, LahreIj a.no Swivi.i Fkjurini; , ai so Ondui-i Ei i ects. and 
Looped Fabrics. — T issue Figuring— Madras Muslm Curtains — Lappet Figuring — Spot 
Lappet Figuring — Swivel Figuring — Woven Ondule Effects — Loom for Weaving Ondul£ 
Effects — Weft Ondule Effects — Looped Fabrics. — I ndex. 

NEEDLEWORK AND DESIGN. By Miss M. E. Wilkin- 
son. Quarto. 24 Plates and Text. 52 pp [/;/ the Press. 

HOME LACE-MAKING. A Handbook lor Teachers and 
Pupils. By M. E. VV. Milkoy. Crown Svo. (S4 pp. With S Plates 
and 9 Diaj^rams. Price Is. net. (Post free, Is. 3d. home, Is. 4d. 
abroad.) 

THE CHEMISTRY OF HAT MANUFACTURING. Lec 

tures delivered before the Hat Manufacturers’ Association. By Wi^- 
SON Smith, F.C.S. , F.I.C. Revised and Edited by Albrrt Shonk. 
Crown Svo. 132 pp. 16 Illustrations. Price 7s. 6d. net (Post free, 
7s. 9d. home ; 7s. lOd. abroad.) 

Contents. 

Textile Fibres, principally Wool, Fur, and Hair — Water its Cliemistr> and Properties, 
Impurities and their Action, Tests of Purity — Acids and Alkalis — Boric Acid, Borax, Soap — 
Shellac, Wood Spirit, and the Stiffening and Proofing Process — Mordants: their Nature and 
Use — Dyestuffs and Colours — Dyeing of Wool and Fur, and Optical Properties of Colours — 
Index. 


THE TECHNICAL TESTING OF YARNS AND TEX- 
TILE FABRICS. With Reference to Official Specifica- 
tions. Translated from the German of Dr. J. Herzfeld. Second 
Edition. Sixty-nine Illustrations. 200 pp. 'Demy Svo. Price 10s. 6d. 
net. (Post free, 10s. lOd. home; 11s. abroad.) 

Contents. 

Yarn Testing. Determining the Yarn Number— Testing the Length of Yarns— 
Examination of the External Afmearance of Yarn— Determining the Twist of Yarn 
and Twist — Determination of Tensile Strenrth and Elasticity — Estimating the 
Percentage of Fat in Yam— Determination of Moisture (Conditioning) — Appendix. 

DECORATIVE AND FANCY TEXTILE 'FABRICS. 

By R. T. Lord. Manufacturers and Designers of Carpets, Damask, 
Dress and all Textile Fabrics. 200 pp. Demy Svo. 132 Designs and 
Illustrations. Price7s.6d.net, (Post free, 7s. lOd. home; 8s. abroad.) 

THEORY AND PRACTICE OF DAMASK WEAVING. ^ 

By H. Kinzer and K. Walter. Royal Svo. Eighteen Folding Plates. 
Six Illustrations. Translated from the German. 110 pp. Price 8s. 6d. 
net. (Post free, 9s. home ; 9s. 6d. abroad.) 
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TEXTILE BOOKS— iontiuifed. 

^ Contents. 

The Various Sorts of^Damask Fabrics— Drill (Ticking, Handlooni-madt:)— Whole 
Damask for Tablecloths — Damask with Ground- and Connecting-warp Threads — Furniture 
Damask— Lampas or Hangings — Church Damasks— The Manufacture of V^hole Damask 
— Damask Arrangement with and without Cross-Shedding The Altered Cone-arrangement — 
The Principle of the CoAer Lifting Cord — ^Thc Roller Principle — The Combination of the 
Jacquard vMth the so-cAled Damask Machine — The Special Damask Machine — The Combina- 
tion of Two Tyings. • 

FMTLTS SN THE MANUFACTURE OF WOOLLEN 
' GOODS AND THEIR PREVENTION. By Nicolas 

Reishr. Translated from the Second Cicrmaii Edition. Crown 8vo. 
Siecty-thrcc Illustrations. 170 pp Price 5s. net. (Post free, 5s. 4d. 
home ; 5s. 6d. abroad.) , 

Contents. 

Improperly Chosen Raw Material or Improper Mi\tii res —Wrong Treatment of the 
Material in Washing, Carbonisation, Drying, D\eing and Spinning — Improper Spacing of the 
Goods in the Loom — Wrong Placing of Colours —Wrong Weight or Width of the Goods 
— Hreliking of Warp and Weft Threads — Presence of Doubles, Singles, Thick, Loose, 
.ind too flard Twisted Threads as well as Tangles, Thick Knot.s and the Like — Hrrors in 
Cross-weaving — Inequalities, i.i.. Hands and Stripes —Dirty Borders — Defective Selvedges — 
Holes and Buttons — Rubbed Places— Creases - Spots — Loose and Bad Colours — Badly Dyed 
Selvedges — Hard Goods — Brittle Goods - - Uneven (]oo4ki — Removal of Bands, Stripes, 
Creases ,ind Spots 

SPINNING AND WEAVING CALCULATIONS, especially 

relating to \\'oollcns. From the German of N. Reiser. Thirty-four 
Illustrations. Tables. 160 pp. Demy 8vo. 1904 Price 10s. fid. net. 
(Post tree. lOs. lOd, home, 11s. abroad.) 

Contents. 

Calculating I he Raw Material- -Proportion of Diflercnl Grades ol Wool to Furnisb 
(Mixture at a Given Price QiLintity to Produce a Given Length — Yarn Calculations- -Yarn 
Number — Working Calculations— Calculating the Rccd Count Cost of Weaving, etc 

WATERPROOFING OF FABRICS. By Dr. S. Mihrzinski. 

Crown 8vo. 104 pp. 29 Ulus. Price 5s. net. (Post free, 5s. 3d. home; 
^ 5s. 4d. abroad.) 

^ Contents. 

IntroductuTU — Preliminary Treatment of the Fabric — Waterproofing w-ith Acetate of 
Alumina— Impregnation of the Fabric — Dr>ing — Waterproofing w-ith Paraffin — Waterproofing 
with Ammonium Cuprate — Waterproofing with Metallic Oxides — Coloured Waterproof 
Fabrics — W.iterproofing with Gelatine, Tannin, Casemate of Lime and other Bodies — Manu- 
facture of Tarpaulin— British W'aterprooHng Patents — Index 

HOW TO MAKE A WOOLLEN MILL PAY. By John 

Mackik. Crown 8vo. 76 pp. Price 3s. fid net. (Post free, 3s 9d. 
home , 3s^ lOd. abroad.) 

Contents. 

J^lends, Plies, or Mixtures of Clean Scoured Wools- -Dyed Wool Book — The Order Book 
— Pattern Duplicate Books — Management and Oversight — Constant Inspection of Mill De- 
p.irtmcnts -- Importance of Delivering Goods to Time, Shade, Strength, etc. — Plums. 

{Foy “ TexUh' Soaps and Oils ” see p. 7 .) 

. ‘Dyeing, Colour Printing, 

• Matching and Dye-stuffs. 

THE COL©UR PRINTING OF CARPET YARNS. Manual 

for Colour Chemists and Textile Printers. I3y David Paterson, 
F.€.S. Seventeen Illustrations. 136 pp. Demy 8vo. Price 7s. fid. 
^nct. (Post free, 7s. lOd. home; 8s. abroad ) 

• Contents. 

Structure and Constitution of Wool Fibre- Yarn Scouring— Scouring Materials —Water for 
Scourit\g Bleaching Carpet Yarns -Colour Making for Yarn Printing- Colour Printing 
Pastes-*Colour Recipes for Yarn Printing — Science of Colour Mixing — Matching of Colours 
— " Hank ” Printing— Printing Tapestry Carpet Yarns— Yarn Printing— -Steaming Printed 
Yarns — Washing of Steamed Yarns — Aniline Colours Suitable for Yarn Printing — Glossary of 
Dyes and Dye-wares used in Wood Yarn Printing — Appendix. 
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THE SCi;ENCE OP COLOUR MIXING. A Manual in- 
tended for the use of Dyers, Calico Printers and Colour Chemists. By 
David Paterson, F.C.S. Forty-one Illustrations, Five Coloured Plates, 
and Four Plates showingr Eleven Dyed Specimens of Fabrics. 132 
pp. Demy 8vo. Price 7s. 6d. net. (Post free, 7s. lOd. home ; 8s. 
abroad.) ^ 

Contents. j 

Colour a Sensation ; Colours of Illuminated Bodies ; Colours of opaque and Transparent 
Bodies; Surface Colour — Analysis of Lif{ht ; Spectrum; Homofjeneous Colours; ^eady 
Method of Obtaining a Spectrum — Examination of Solar Spectrum; Th#' Spectroscope and 
Its Construction ; Colourists' Use of the Spectroscope — Colour by Absorption ; Solutions Lnd 
Dyed Fabrics; Dichrnic Coloured Fabrics in Gaslight — Colour Primaries of the Scientist 
rrrsiis the Dyer and Artist; Colour Mixing by Rotation and Lye Dyeing; Hue, Purity, 
Brightness; Tints; Shades, Scales, Tones, Sad and Sombre Colours — Colour Mixing; Pure 
and Impure Greens, Orange and Violets; Large Variety of Shades from few Colours; Con- 
sideration of the Practical Primaries Red, Yellow and Blue — Secondary Colours ; Nomen- 
clature of Violet and Purple Group; Tints and Shades of Violet; Changes in Artiflcial Light 
— Tertiary Shades ; Broken Hues: Absorption Spectra of Tertiary Shades — Appendix : Four 
Plates with Dyed Specimens Illustrating Text — Index. 

DYERS’ MATERIALS : An Introduction to the Bxam inaction, 

Evaluation and Application of the most important Substances used in 
Dyeing, Printing, Bleaching and Finishing. By Paul Heerman, Ph.D. 
Translated from the Oerman by A. C. Wright, M.A. (Oxon.), B.Sc. 
(Lond.). Twenty-four Illustrations. Crown 8vo. 150 pp. Price 5s. 
net. (Post free, 5s. 4d. home ; 5s. 6d. abroad.) 

COLOUR MATCHING ON TEXTILES. A Manual in- 
tended for the use of Students of Colour Chemistry, Dyeing and 
Textile Printing. By David Paterson, F.C.S. Coloured Frontis- 
piece. Twenty-nine Illustrations and Fourteen Specimens Of Dyed 
Fabrics. Demy 8vo. 132 pp. Price 7s. net. (Post free, 7s. lOd. 
home ; 8s. abroad.) 

Contents. 

Colour Vision and Structure of the Eye — Perception of Colour — IVimary and Comple- 
mentary Colour Sensations -Daylight for Colour Matching — Selection rf a Good Pure Light 
— Diffused Daylight, Direct Sunlight, Blue Skylight, Variability of Daylight, etc., etc — 
Matching of Hues — Purity and Luminosity of Colours — Matching Bright Hues— Aid of Tinted 
Films — Matching Difficulties Arising from Contrast — Examination of Colour^ by Reflected 
and Transmitted Lights — Effect of Lustre and Transparency of Fibres in Colour Matching 
— Matching of Colours on Velvet Pile — Optical Properties of Dye-stuffs, Dichroism, Fluor- 
escence — Use of Tinted Mediums — Orange Film — Defects of the Eye — Yellowing of the Lens 
— Colour Blindness, etc. — Matching of Dved Silk Trimmings and Linings and Bindings — Its 
Difficulties — Behaviour of Shades in Artmcial Light — Colour Matching of Old Fabrics, etc.— 
Examination of Dyed Colours under the Artificial Li^hLs — Electric Arc, Magnesium and Dufton, 
Gardner Lights, Welsbach, Acetylene, etc. — Testing Qualities of an llluminant — Influence 
of the Absorption Spectrum in Changes of Hue under the Artificial Lights — Study of the 
Causes of Abnormal Modifications of Hue, etc. 

COLOUR; A HANDBOOK OF THE THEORY OP 
COLOUR. By George H. Hurst, F.C.S. With Ten 
Coloured Plates and Seventy-two lllustratiji^ns. 160 pp. Demy Svo. 
Price 7s. 6d. net. (Post free, 7s. lOd. home ; 8s. abroad.) 

Contents. 

Colour and Its Production- Cause of Colour in Coloured Bodies— Colour Phene - 
mena and Theories— The Physiology of Light— Contrast— -Colour in Decoration and 
Design— Measurement of Colour. 

Reissue of 

THE ART OP DYEING WOOL, SILK AND* COTTON. 

Translated from the French of M. Hellot, M. Macquer and M. le 
P iLEUR D’Apligny. First Published in English in 1789. Six^Plates. 
Demy Svo. 446 pp. Price 5s. net. (Post free, 5s. 6d. home:^ 6s. 
abroad.) 

Contents. 

Part I., The Art of Dyeing Wool and Woollen Cloth, Stuffs, Yarn, Worsted, etc. 
Part IL, The Art of Dyeing Silk. Part HI., The Art of Dyeing Cotton anti Linen 
Thread, together with the Method of Stamping Silks, Cottons, etc. 
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THE CHEMISTRY OF DYE-STUFFS. By Dr, 6eoro Von 

Gboroievics. Translated from the Second German Edition. 412 pp. 
Demy 8vo. Price 10s. 6d. net. (Post free, 11s. home ; 11s. 6d. abroad.) 

Contents. 

Introduction — Coal Ta^lntermediate Products in the Manufacture of Dye-stuffs — The 
Artiflcial Dye-stuffs (Cwl-Tar Dyes)— Nitroso Dye-stuffs— Nitro Dye-stuffs— Azo Dye-stuffs— 
Substantive Cotton Enre-stuffs — Azoxystilbene Dye-stuffs — Hydrazones — Ketoneimides — 
Triphenylmethane Dyestuffs— Rosolic Acid Dye-stuffs— Xanthene Dye-stuffs— Xanthone Dye- 
stufh— Flavones — Oxyketone Dye-stuffs— Quinoline and Acridine Dye-stuffs —Quinonimide 
or iTiphenylamin^ Dye-stuffs— The Azine Group: Eurhodines, Safranines and Indulines— 
BJ^hodines — Safranines — Quinoxalines — Indigo — Dye-stuffs of UnknoMrn Constitution — 
Sulphur or Sulphine Dye stuffs — Development of the Artiflcial Dye-stuff Industry — The 
Natural Dye-stuffs — Mineral Colours — Index. 

THE* DYEING OP COTTON FABRICS : A Practical 
Handbook for the Dyer and Student. By Franklin Beech, Practical 
, Colourist and Chemist. 272 pp. Forty-four Illustrations of Bleaching 
and Dyeing Machinery. Demy 8vo. Price 7s. fid. net. (Post free, 
7s. lOd. home; 8s. abroad.) 

Contents. 

Structure and Chemistry of the Cotton Fibre — Scouring and Bleaching of Cotton — Dyeing 
Machinery and Dyeing Manipulations — Principles and P^ctice of Cotton Dyeing — Direct 
Dyeing; Direct Dyeing followed by Fixation with Metallic^alts ; Direct Dyeing followed by 
Fixation with Developers; Direct Dyeing followed by Fixation with Couplers; Dyeing on 
Tannic Mordant; Dyeing on Metallic Mordant: Production of Colour Direct upon Cotton 
Fibres ; Dyeing Cotton by Impregnation with Dye-stuff Solution — Dyeing Union (Mixed Cotton 
and Wool) Ribrics — Dyeing Half Silk (Cotton-Silk, Satin) Fabrics — Operations following 
Dyeing — Washing, Soaping, Drying — Testing of the Colour of Dyed Fabrics — Experiment^ 
Dyeing and Comparative Dye Testing — Index. 

The book contains numerous recipes for the production on Cotton Fabrics of all kinds of a 
great range of colours, 

THE DYEING OF WOOLLEN FABRICS. By Frankijn 

Beech, Practical Colourist and Chemist. Thirty-three Illustrations. 
Demy 8vo. 228 pp. Price 7s. fid. net. (Post free, 7s. lOd. home ; 
8s. abroad.)* 

% Contents. 

Wool Fibre — Structure, Composition and Properties — Processes Preparatory to Dyeing 
—Scouring a^ Bleaching of Wool — Dyeing Machinery and Dyeing Manipulations — Loose 
Wool Dycing^'arw Dyeing and Piece Dyeing Machinery — The Principles and Practice of 
Wool Dyeing — Properties of Wool Dyeing — Method.s of W'ool Dyeing — (Groups of Dyes — 

» with the Direct Dyes — Dyeing with Basic Dyes — Dyeing with Acid Dyes — Dyeing 
ordant Dyes — Level Dyeing — Blacks on Wool — Reds on Wool — Mordanting of Wool — 
Orange Shades on Wool — Yellow Shades on Wool — Green Shades on Wool — Blue Shades on 
Wool — Violet Shades on Wool — Brown Shades on Wool — Mode Colours on Wool — Dyeing 
Union (Mixed Cotton Wool) Fabrics — Dyeing of Gloria — Operations following Dyeing — 
Washing, Soaping, .Drying — Experimental Dyeing and Comparative Dye Testing — Testing of 
the Colour of Dyed Fabrics — Index. 

Bleaching and Washing. 

A PRACTICAL TREATISE ON THE BLEACHING OF 
LINEN AND COTTON YARN AND FABRICS. By 

I*. Tailfer, Chemical and Mechanical Engineer. Translated from the 
• French by John Geddesp McIntosh. Demy 8vo. 303 pp. Twenty 
Illus. Price 12 r. fid. net. (Post free, I3s, home; 13s. fid. abroad.) 

• 

Cotton Spinning and Combing. 

COTTON SPINNING (First Year). By Thomas Thornley, 
Spanning Master, Bolton Technical School. 160 pp. Eighty-four Illus- 
#trations. Crown 8vo. Second Impression. Price 3s. net.' (Post free, 
8s. 4d. hotfie ; 3s. fid. abroad.) 

Contents. 

Sylwus and Examination Papers of the City and Guilds of London Institute — Cultiva- 
tion, Ciassiflcation, Ginning, Baling and Mixing of the Raw Cotton — Bale-Breakers, Mixing 
Lattices and Hopper Feeders — Opening and Scutching — Carding— Indexes. 
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COTTOn‘'SPINNINQ (Intermediate, or Second Year). By 
Thomas Thornlky. 180 pp. Seventy lllus(trations. Crown 8vo. 
Price 5s. net. (Post free, 5s. 4d. home ; 5s. 6d. abroad.) 

Contents. 

Syllabuses and Examinatiun Papers ot the City and Guilds j»f London Institute — The 
Combing Process— The Drawinj* Frame — Bobbin and Fly Frames— Mule Spinning — King 
Spinning — General Indexes. ^ 

COTTON SPINNING (Honours, or Third Year). By Thomas 

Thornlky. 216 pp. Seventy-four Illustrations. Crown 8vo. Secoi^d 
Edition. Price 5s. net. (Post free, 5s. 4d. home ; 5s. 6d. abroad.) 

Contents. 

Syllabuses and Examination Papers of the City and Guilds of London Institute Cotton — 
'J'he Practical Manipulation of Cotton Spinning Machinery— Doubling and Winding — Heeling 
— W'arping- - Production and Costs — Mam Driving — Arrangement of Machinery and .MiM 
Planning— Waste and Waste Spinning — Indexes. ^ 

COTTON COMBING MACHINES. By Thos. Thohni.hv, 

Spinning Master, Technical School, Bolton. Demy Svo. 117 lllustra- 
tjons. 300 pp. Price 7s. 6d. net. (Post h-ec, 8s. home ; 8s. 6d. abroad ) 

Contents. 

The Silver Lap .Machine and thd Ribbon Cap Machine — General Description of the Heilmann 
Comber — The Cam Shaft — On the Detaching and Attaching Mechanism of the Comher — 
Resetting of Combers — The Erection ofi^ Heilmann Comber— Stop Motions. Various Calcu- 
lations -V'anou.s Notes and Discussions — Cotton Combing Machines of Continental Make — 
Index. f 

Flax, Hemp and Jute Spinning. 

MODERN FLAX, HEMP AND JUTE SPINNING AND 
TWISTING, A Practical Handbook for the use of Flax, 
flemp and Jute Spinners, Thread, Twine and Rope Makers. By 
Hkrdhrt R. Carti-:r, Mill Manager, Textile Expert# and Engineer, 
Examiner in Flax Spinning to the City and (ii^ilds of London 
Institute. Demy Svo 1907, W’ltli 92 Illustrations 200 pp Prii c 
7s. 6d net. (Post free, 7s. 9d. home ; 8s. .i broad ) ^ t 

Contents. 

Raw Fibre. - Origin of l-'Iax Hemp and Jute Fibre -Description ot the Plants— Mode of 
Cultivation — Suitable Climate and Soil — Sow ing- Harvesting - Rippling Flax and Hemp- 
Water Retting — Dew' Retting — Extraction of the Fibre- Marketing the Fibre- Brnequing — 
FIa\, Hemp and .lute Marks- Comparative Prices — Ports of Export -Trade Centres — Fibre 
Selling Conditions — Duty on Fibre— Fibre Exports Hackling. — Sorting and Storing the 
Raw' Fibre — Softening Hemp and Jute -Jute Batching Cutting— Piecing Out - Roughing — 
Hackling by Hand and .Machine -Tippling — Sorting Ventilation of Hackling Rooms Sliver 
Formation — Spreading Line — Heavy Spreading System Good's Combined Hatkie and 
Spreader— Jute Breaking and Carding — Flax and Hemp Tow Carding ~ Iilel I Calculation — 
Clock System— Theory of Spreading. Line and Tow Preparing. — Drawing and Doubling 
— Draft Calculation — Set Calculation — Tow' Combing -Compound Systems — Automatic Stop 
.Motions and Independent Heads — Details of Preparing Machinery — Ventilation -Humidifica- 
tion. Gill Spinning. — Gill Spinning for Shoe Threads, Rope Yarns, Binder and Trawl 
Twines— The Automatic Gill Spinner — Rope and Reaper larn Numbering The Flax, 
Hemp and Jute Roving Frame.-— Bobbin Winding — Differential Motion — TvMst Calculation 
— l*ractical Changing — Rove Stock Dry and Half-Dry Spinning. — I'lyer and Ring 
Frames — Draft and Twist C.ilciilation Bobbin Drag^;ing- Reaches — Set of Breast Beam 
and Tin-rod Wet Spinning of Flax, Hemp and Tow — Hot and Cold Water Spinning- 
Improvements in the Water Trough — Turn oft and Speed of Spindles Reaches — Beltmg — ■ 
Band Tying — Tape Driving —(Jiling — Black Threads — Cuts per Spindle— Ventilation or the 
Wet Spinning Room. Yarn Department. — Reeling — Cop Winding— Cheese and Spool 
Winding — Balling Shoe Thread, Reaper Yarn, etc. — Yarn Drying and Cr hditioning — Yarn 
Bundling — Yarn Baling — Weight of Y.irn — Yarn Tables — Duty on Yarn Imports. iVlanufac> 
ture of Threads, Twines and Cords. — Hank Winding— Wet and Dry Twisting— Cabling- 
Fancy Yarns — Twine Laying — Si/ing and Polishing Threads and Twines — Softenmg**rhreads 
— Skeining Threads— Balling Twines — Leeson’s Universal Winder — Randing Tw ines — Spool- 
ing Sewing Threads— Comparative Prices of Flax and Hemp Cords, Lines and Thrcwds 
Rope Making. — Construction of Hawsers and Cables — Stranding — Laying and Clo. ing-- ^ 
Compound Rope Machines — Rules for Rope .Makers— Weight of Ropes — Balling and Coiling 
Ropes. Mechanical Department. — Boilers, Engines and Turbines— Power Transmission 
by Belts and Ropes — Electric Light and Power Transmission -Fans — Oils and filling — 
Repairs— Fluting. Mill Construction. — Flax, Hemp and Jute Spinning Mills and Ropeworks 
— Heating--Roofs — Chimneys, etc. ^3 
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Collieries and Mines* 

RECOVERY WORK AFTER PIT FIRES. By Robert 

Lamprecht, Mfhing Engineer and Manager. Translated from the 
German. Inustrated by Six large Plates, containing Seventy-six 
Illustrations.* 175 pp., demy 8vo. Price 10.s. 6d. net. (Post free, 
• 10s. lOd.^home ; 11s. abroad.) 

^ Contents. 

Causes of Pit Fires— Preventive Regfulations : (1) The Outbreak and Rapid Extension 
of a Shaft Fire can be most reliably prevented by Employing* little or no Combustible Material 
in the Construction of the Shaft ; (2) Precautions for Rapidly Localising an Outbreak of Fire in 
Shaft ; (3) Precautions to be Adopted in case those under 1 and 2 Fail or Prove Inefficient. 


, ^ 

Indications of an Existing or Incipient Fire— Appliances for Working^ in Irresplrable 
QaS^S : Respiratory Apparatu.s; Apparatus with Air Supply Pipes, Reservoir Apparatus; 
Oxygen Apparatus — Extlngfuishln^ Pit Fires: (n) Chemical Means, (/)) Extinction with 
Water. Dragging down the Durning Masses and Packing vMth Clay; (0 Insulating the Seat 
of the Fire by Dams. Dam Building. Analyses of Fire Gases. Isolating the Seat of a Fire 
with Dams Working in Irrespirahle Gases (“ Gas-div^g ”) Air-Lock Work. Complete 
Isolation of the Pit. Flooding a Burning Section isolated by means of Dams. Wooden 
Dams Masonry Dams. Examples of Cylindrical and Dome-shaped Dams. Dam Doors- 
Flooding the Whole Pit — Rescue Stations: (a) Nations above Ground; (f>) Underground 
Rescue St.^ions— Spontaneous lirnltion of Coal in Bulk — Index. 

VENTILATION IN MINES. By Robert Wabner, Mining 

Engineer. Translated from the German. Royal 8vo. Thirty Plates 
and Twenty-two Illustrations. 240 pp. Pricel0s.6d.net. (Post free, 
11 8. home ; 11s. 8d. abroad.) 

Contents. 

The Caused of the Contamination of Pit Air— The Means of Preventing: the 
Uang:ers resulting from the Contamination of Pit Air— Calculating the Volume 
of Ventilating Cirrent necessary to free Pit Air from Contamination— Determination 
of the Resistance Opposed to the Passage of Air through the Pit— Laws of Re- 
sistance and Fonnune therefor— Fluctuations in the Temperament or Specific Re- 
sistance o^ Pit- Means for Providing a Ventilating Current in the Pit— Mechani- 
cal Ventil^on^Ventilators and Fans — Determining the Theoretical, Initial, and 
True (Effective) Depression of the Centrifugal Fan- New Types of Centrifugal Fan 
of Small Diameter and High Working Speed- Utilising the Ventilating Current to 
the utmost Advantage and distributing the same through the Workings— Artifici- 
ally retarding the Ventilating Current— Ventilating Preliminary Workings— Blind 
Headings— Separate Ventilation— Supervision of Ventilation— I ndkx. 

HAULAGE AND WINDING APPLIANCES USED IN 
MINE^. By Carl Volk, Translated from the German. 
Roynl 8vc). With Six Plates and 148 Illustrations. 150 pp. Price 
8s. 6d. net. (Post free, 9s. home; 9s. 8d. abroad.) 

Contents. 

Haulage Appliantes — Ropi^ — Haulage Tubs and Tracks — Cages and Winding Appliances— 
Winding Engines for Vertical Shafts — Winding without Ropes — Haulage in Levels and 
incliiics -The VV'orking of Underground Engines — Machinery for Dow'nhill Haulage. 


Dental Metallurgy. 

DENTAIf METALLURGY : MANUAL FOR STUDENTS 
AND DENTISTS. By A. B. Griffiths, Ph.D. Demy 

^o. Thirty-six Illustrations. 200 pp. Price 7s. 6d. net. (Post free, 
• 7s. lOd. home; 8s. abroad.) 

• Contents. 

Introduction — Physical Properties of the Metals — ^Action of Certain Agents on Metals — 
Alloy^Action of Oral Bacteria on Alloys — Theory and Varieties of Blowpipes — Fluxes — 
Furnaces and Appliances — Heat and Temperature— Gold— Mercury— Silver — Iron — Copper— 
Zinc— Magnesium— Cadmium— Tin— Lead — Aluminium— Antimony — Bismuth — Palladium- 
platinum— Iridium— Nickel— Practical Work — Weights and Measures. 
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Engineering, Smoke Prevention 
and Metallurgy. 

THE PREVENTION OP SMOKE. CoiAined with the 

Economical Combustion of Fuel. By W. C. Popplewell, M^Sc., 
A.M.Inst., C.E., Consulting Engineer. Forty-six Illustrations. 190 pp. 
Demy 8vo. Price 7s. 6d. net. (Post free, 7s. lOd. home ; 8s. 3d. abroad.) 

Contents. 

Fuel and Combustion— Hand Firing in Boiler Furnaces — Stoking by Mechanical Means — 
Powdered Fuel — Gaseous, Fuel — Efficiency and Smoke Tests of Boilers — Some Standard 
Smoke Trials — The Legal Aspect of the Smoke Question — The Best Means to be adopted for 
the Prevention of Smoke— Index. 

GAS AND COAL DUST FIRING. A Critical Review of 

the Various Appliances Patented in Germany for this purpose since 
1885. By Albert Putsch. 130 pp. Demy 8vo. Translated from the 
German. With 103 Illuj'trations. Price 7s. 6d. net. (Post free, 7s. lOd. 
home; 8s. abroad.) 

Contents. 

Generators — Generators Employing Steam — Stirring and Feed Regulating Appliances — 
Direct Generators — Burners — Regenerators and Recuperators — Glass Smeltmf;^ Furnaces — 
Met.illurgical Furnaces— Pottery Furnace — Coal Du<«t Firing — Index 

THE HARDENING AND TEMPERING OP STEEL 
IN THEORY AND PRACTICE. By Fridoi.in IJeiser. 

Translated from the German of the Third Edition. Crown 8vo. 
120 pp. Price 5s. net. (Post free, 5s. 3d. home; 5s. 4d. abroad ) 

Contents. ^ 

steel— Chemical and Physical Properties of Steel, and their Cil^ual Connection — 
Classification of Steel according to Use -Testing the Quality of Steel — SteiC- 
Hardening— In vest^ation of the Causes of Failure In Hardening— Reg- nera'cion of 
Steel Spoilt In the Furnace— Welding Steel— Index. 

SIDEROLOGY: THE SCIENCE OF IRON (The Con- 
stitution of Iron Alloys and Slags). Translated from German of 
Hanns Freiherr v. Juptner. 350 pp. Demy 8vo. Eleven Plates 
and Ten Illustrations. Price 10s. 6d. net. (Post free, 11s. home ; 
11s. 6d. abroad.) 

Contents. 

The Theory of Solution. — Solutions — Molten Alloys— Varieties of Solutions — Osmotic 
Pressure — Relation between O.smotic Pressure and other Properties of Solutions -Osmotic 
Pressure and Molecular Weight of the Dissolved Substance — Solutions of Gases — Solid Solu- 
tions — Solubility — Diffusion — Electrical Conductivity — Constitution of Electrolytes and Metals 
— Thermal Expansion. Micrography. — Microstructure — Th?, Micrographic Constituents of 
Iron — Relation between Micrographical Composition, Carbon-Content, and Thermal Treat- 
ment of Iron Alloys— The Microstructure of Slags. Chemical Composition of the Alloys 
of Iron. — Constituents of Iron Alloys — Carbon — Consti,<;uents of the Iron Alloys, Carbon — 
Opinions and Researches on Combined Carbon — Opinions and Researches on Combined 
Carbon — Applying the Curves of Solution deduced from the Curves of Recalescence to the De- 
terminatfbn of the Chemical Composition of the Carbon present in Iron Alloys — The Constitu- 
ents of Iron — Iron — The Constituents of Iron Alloys — Manganese — Remaining Constituents of 
Iron Alloys— A Silicon— Gases. The Chemical Composition of Slag.-^Sdicate Slags— 
Calculating the Composition of Silicate Slags — Phosphate Slags — Oxide Slags — Appendix- 
Index. 

EVAPORATING, CONDENSING AND OOOLINg’* AP- 
PARATUS. Explanations, Formulte and Tables for Use . 
in Practice. By E. Hausbrand, Engineer. Translated by A. C. 
Wright, M.A. (Oxon.), B.Sc. (Lond.). With Twenty-one Jllkistra- 
tions and Seventy-six Tables. 4()0pp. Demy 8vo, Price 10s. 6d. net. 
(Post free, 11s. home; lls. 6d. abroad.) ^ 
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contents of “ Eyaporatlnir, Condensing and Coolinff 
Apparatus*'. 

/^^CoefKcient of Transmission of Heat, I^/, and the Mean Temperature Difference, d/m— 


— The Transference of*Heat from Saturated Steam in Pipes (Coils) and Double Bottoms 
— Evaporation in a Vacuum — The Multiple-effect Evaporator — Multiple-effect Evaporators 
fr^i which Extra %team is Taken — The Weight of Water which must be Evaporated from 
lOir Kilos, of Liquor in order its Original Percentage of Dry Materials from 1-25 per cent, 
up to 20-70 per cent. — The Relative Proportion of the Heating Surfaces in the Elements 
of the Multiple Evaporator and their Actual Dimensions— The Pressure Exerted by Currents 
of Stean^and Gas upon Floating Drops of Water — The Motion of Floating Drops of Water 
upon which Press Currents of Steam — The Splashing of Evaporating Liquids — The Diameter 
or Pipes for Steam, Alcohol, Vapour and Air — The Diameter of*Watcr Pipes — The Loss 
of Heat from Apparatus and Pipes to the Surrounding Air, and Means tor Preventing 
the Loss — Condensers — Heating Liquids by Means of Steam —The Cooling of Liquids — 
Thd Volumes to be Exhausted from Condensers by the Air-pumps — A Few Remarks on Air- 
pumpsi and the Vacua they Produce — The Volumetric Efficiency of Air-pumps — The Volumes 
of Air which must be Exhausted from a Vessel in order to Reduce its cWiginal Pressure to a 
Certain Lower Pressure — Index. 

Sanitary Plumbin'g, Metal 
« Work, etc., etc. 

EXTERNAL PLUMBING WORK. A Treatise on Lead 
Work for Roofs. By John W. Hart, R.P.C. 180 Illustrations. 272 
pp. Demy 8vo. Second Edition Revised. Price 7s. 6d. net. (Post 
free, 7s. lOd, home ; 8s, abroad.) 

Contents. 

Cast Sheet Leai^Milled Sheet Lead — Roof Cesspools — Socket Pipes — Drips — Gutters — 
Gutters (continued)^Break8 — Circular Breaks — Flats— Flats (continued) — Rolls on Flats— 
Roll Ends — Roll In^sections — Seam Rolls — Seam Rolls (continued) — Tack Fixings— Step 
Fllhhings— Step Flashings (continued) — Secret Gutters — Soakers — Hip and Valley Soakers 
— Dorm^ Willows— Dormer Windows (continued) — Dormer Tops — Internal Dormers— 
Skylights — Hips aiff Ridging — Hips and Ridging (continued)— Fixings for Hips and Ridging 
— Ornamental Ridging — Ornamental Curb Rolls — Curb Rolls — Cornices — Towers and Finials 
— Towers and Finials (continued) — Towers and Finials (continued) — Domes — Domes (continued) 
— Ornamental Lead Work — Rain Water Heads — Rain Water Heads (continued) — Rain Water 
Heads (continued). 

HINTS TO PLUMBERS ON JOINT WIPING, PIPE 
BENDING AND LEAD BURNING. Third Edition, 

Revised afid Corrected. By John W. Hart, R.P.C. 184 Illustrations. 
313 pp. Demy 8vo. Price 7s. 6d.net. (Post free, 88. home; 88. 6d. 
abroad.) 

Contents. 

Pipe Bending — Pipe Bencttng (continued) — Pipe Bending (continued) — Square Pipe 
Bendings — Half-circular Elbows — Curved Bends on Square Pipe — Bossed Bends — Curved 
Plinth fiends — Rain-w ater Shoes on Square Pipe — Curved and Angle Bends — Square Pipe 
fixings — Joint-wiping — Substitutes foe Wiped Joints— Preparing Wiped Joints— Joint Fixings 
—Plumbing Irons — Joint Fixings — Use of “Touch” in Soldering — Underhand Joints — Bloum 
and Copper Bit Joints — Branch Joints — Branch Joints (continued) — Block Jointi|^Block 
Joint# (continued) — Block Fixings — Astragal Joints — Pipe Fixings — Large Branch Joints — 
Large Underhand Joints — Solders — Autogenous Soldering or Lead Burning — Index. 

SANITAR'?^ PLUMBING AND DRAINAGE. By John 
W^art. Demy 8vo. With 208 Illustrations. 250 pp. 1904. Price 
7s. od. net. (Post free, 78. lOd. home ; 8s. abroad.) 

Contents. 

Sanitary Surveys— Drain Testing — Drain Testing with Smoke — Testing Drains with Water 
— Drain Plugs for Testing — Sanitary Defects— Closets — Baths and Lavatories — House Drains 
— Manhwes — Iron Soil Pipes — Lead Soil Pi|^s — Ventilating Pipes — Water-closets — Flushing 
Cisterns — fiaths — Bath Fittings — Lavatories — Lavatory Fittings — Sinks — Waste Pipes — 
W^cr Supply — Ball Valves — Town House Sanitary Arrangements — Drainage— Jointing 
Pil^— Accessible Drains — Iron Drains — Iron Junctions — Index. 
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THE PRINCIPLES AND PRACTIQE OP DIPPING, 
BURNISHING, LACQUERING AND BRONZING 
BRASS WARE. By W. Norman Brown. 35 pp. Crown 
8vo. Price 2s. net. (Post free, 2s. 3J. home and iij^road.) 

A. HANDBOOK ON JAPANNING AND ^NAMELLING 
FOR CYCLES, BEDSTEADS, TINWARE; ETC. By 

William Norman Brom'N. 52 pp. and Illustrations. Crown 8vo. 
Price 2s. net. (I’ost free, 2s. 3d. home and abroad.) 

THE PRINCIPLES OF HOT WATER SUPPLY." By 

John W. Hart, R.P.C. W'ith 129 Illustrations. 177 pp., demy 8vo. 
Price 7s. 6d. net (Post free, 7s. lOd. home; 8s ahroiid.) 

Contents. ' 

Water Circulation — The Tank System — l^ipos and Joints — The Cylinder System — Hoilcrs 
lor the Cylinder System — The Cylinder S>stem-"Thc Combined Tank and Cylinder System 
— Combined Independent and Kitchen Boiler — Combined Cylinder and Tank System with 
Duplicate Boilers — Indirect HcaAinf* and Boiler Explosions — Ripe Boilers — Safety' Valves — 
Safety Valves — The American System — Heating; Water by Steam — Steam Kettles and Jet.s 
— Heating Power of Steam — Covering* for Hot VVater Pipes — Index. 


House Decorating and Painting. 

THREE HUNDRED SHADES FOR DECORATORS 
AND HOW TO MIX THEM. By A. Dfsaint. 

Ouarto The hooU will consist of a wide ranj^c of shades and tints 
suitable lor decorators carefully numbered :ind mounted for easy 
reterenee, with lull particulars as to tlie composition ^f each shade 

HOUSE DECORATING AND PAINTING. By W. 

Norman Brown. Eighty-eight Illustrations. 150 pp. Crown 8vo. 
Price 3s. 6d. net. (Post free, 3s. 9d. home and abroad.) 

A HISTORY OF DECORATIVE ART. By W. Norman 

Brown. Thirty-nine Illustrations. 96 pp. Crown 8vo. Price 2s. 6d. 
net. (.Post free, 2s. 9d htime and abroail.) 

WORKSHOP WRINKLES for Decorators, Painters, Paper- 

hangers and Others. ByW.N. Brown. Crown 8vo. 128 pp. Second 
Edition. Price 2s. 6d. net. (Post free, 2s. 9.J. home , 2s. T^)d. abroad.) 


• Brewing and Botanical. 

HOPS IN THEIR BOTANICAL, AGRICULTURAL 
AND TECHNICAL ASPECT, AND AS AN ARTICLE 
OF COMMERCE. By E.m MANUEL Gross, Professor at 
the Higher Agricultural College, Tetschen-Licbwerd. Translated 
from the German. Seventy-eight Illustrations. 340 pp. Demy avo. 
Price 12s 6d. net. (Post free, 13s. home; 13s. 6d. abroad.) ® 

Contents. « 

HISTORY OF THE HOP— THE HOP PLANT— Introductory— The Roots— ^he Stem— 
.(lid Leaves — InHorescence and Flower. Inflorescence and Flower of the Male Hop^^In- 
Horescence and Flower of the Female Hop — The Fruit and its Glandular Structure ; Vhe 



Fruit aniJ Seed — Fropugatiun and Selection of the Hop — Varieties of the Hop: (m) Red Hops; 
(b) Green Hops ; (t) Pale Gr^en Hops — Classification according to the Period of Ripening : 
Karly August Hops; Medium Early Hops; Late Hops — Injuries to Growth-- Leaves Turning 
Yellow, Summer or Sunbrand, Cones Dropping OfF, Honey Dew, Damage from Wind, Hail 
and Rain ; Vegetable Enemies of the Hop: Animal Enemies of the Hop — Beneficial Insects on 
Hops — CULTIVATION— J'he Requirements of the Hop in Respect of Climate, Soil and 
Situation. Climate; ^il; Situation — Selection of Variety and Cuttings — Planting a Hop 
Garden: Drainage: Pi4»paring the Ground; Marking-out For Planting; Planting; Cultivation 
and Cropping of the Hop Garden in the First Year — Work to be Performed Annually in the 
Hop.Garden: Wwking the Ground; Cutting; The Non-cutting ^stem ; The Proper Per- 
formance of the Operation of Cutting: Method of Cutting: Close Cutting, Ordinary Cutting, 
The Long Cut, The Topping Cut; Proper Se-ison for Cutting- Autumn Cutting, Spring 
Cutting; Manuring; Training the Hop Plant: Poled Gardens, Frame Training; Principe 
Types of Frames; Pruning, Cropping, Topping, and Leaf Stripping the Hop Plant; Picking, 
Drying and Bagging — Principal and Subsidiary Utilisation of Hops and Hop Gardens — L ik 
of a Hop Garden ; Subsequent Cropping —Cost of Production, Yield and Selling Prices. 

Preservation and Storage — Physical and Chemical Structure of the Hop Cone— Judging 
the Value of Hops. 

"Statistics of Production— The Hop Trade— Index. 


Timber and Wood Waste. 

TIMBEH : A Comprehensive Study of Wood in all its Aspects 
(Commercial and Botanical), showing the Different Applications and 
Uses of Timber in Various Trades, etc. Translated from the French 
of Paul CffARPENTiHR. Royal 8vo. 437 pp. 178 Illustrations. Price 
12s. 6d. net. (Post free, 13s. home ; 14s. abroad.) 

Contents. 

Physical and Cljemlcal Properties of Timber— Compo.sit ion of the Vegetable Bodies 
Chief ElementH — ^fLFremy’s Researches — Elemental Organs of Plants and especially of 
Forests -Different Pdvts of Wood Anatomically and Chemically Considered —General Pro- 
per oWiU^Vood — Description of the Different Kinds of Wood — Principal Essences with 
Caducou^^feava^Cpniferous Resinous Trees — Division of the Useful Varieties of Timber 
in the DifferenHvnintrsvs of the Globe -European Timber — African Timber— Asiatic 
Timber — American Timber — Timber of Oceania — Forests — General Notes as to Forests ; their 
Influence — Opinions as to Sylviculture — Improvement of Forests — Unwooding and Rewooding 
— Preservation of Forests — Exploitation of Forests — Damage caused to Forests — Different 
Alterations — The Preservation of Timber — Generalities — Causes and Progress of De- 
terioration — History of Different Proposed Processes — Dessication — Superficial Carbonisation 
of Timber — Processes by Immersion — Generalities as to Antiseptics Employed — Injection 
Processes in Closed Vessels — The Bouchene System, Based upon the Displacement of the 
Sap— Processes for Making Timber Uninflammable— Applications of Timber — Generalities 
— Working Timber-j-Paving — Timber for Mines-— Railway Traverses — Accessory Products — 
Gums — Works of M. Fremy — Resins — Barks — Tan — Application of Cork — The Application of 
Wood to Art and Dyeing — Different Applications of Wood — Hard Wood — Distillation of 
Wood — Pyroligneous Acid — Oil of Wood — Distillation of Resins — Index. 


THE OTILISATION OP^WOOD WASTE. Translated from 
• the German of Ernst Hubbard. Crown 8vo. 192 pp. Fifty Illustra- 
tions. Price 5s. net. (Post free, 5s. 4d. home ; 5s. 6d. abroad.) 

Contents. 

General RemarTTs on the Utilisation of Sawdust — Employment of Sawdust as Fuel, 
with and without Simultaneous Recovery of Charcoal and the Products of Distillation — 
ManuFacti^ of Oxalic Acid from Saw'dust — Process with Soda Lye; Thorn’s Process; 
Bohlig's Process — Manufacture of Spirit (Ethyl Alcohol) from Wood Waste — Patent Dyes 
(Orgaq^ Sulphides, Sulphur Dyes, or Mercapto Dves) — Artificial Wood and Plastic Com- 
position^ from Sawdust — Production of Artificial Wood Compositions for Moulded De- 
-Vrations — Employment of Sawdust for Blasting Powders and Gunpowders — Employment 
Saw'dustf for Briquettes — Employment of Saw'dust in the Ceramic Industry and as an 
Addition tf Mortar — Manufacture of Paper Pulp from Wood — Casks — Various Applications 
of Sawdust and Wood Refuse — Calcium Carbide — Manure — Wood Mosaic Plaques — Bottle 
Stoppepi — Parquetry — Fire-lighters^Carborundum — The Production of Wood Wool — Bark — 
Indei^ 


f^lkrlshna Public Llbr»< 
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Building and Architecture. 

THE PREVENTION OP DAMPNESS IN BUILDINGS ; 

with Remarks on the Causes, Nature and EfTects^of Saline, EfHores- 
cences and Dry-rot, for Architects, Builders, Overseers, Plasterers, 
Painters and House Owners. By Adolf Wilhelm Kejm. Trana’«\ted 
from the German of the second revised Edition by M. J. Salter, F.I^G., 
F.C.S. Eight Coloured Plates and Thirteen Illustrations. Crown 8vo. 
115 pp. Price 5s. net. (Post free, 5s. 3d. home; 5s. 4d. abroad.) 

• Contents. 

The Variou:> Causes of Dampness and Decay of the Masonry of Buildinas, and the 
Structural and Hygienic Hvils of the Same — Precautionary Measures during Building agal^8t 
Dampness and Efflorescence — Methods of Remedying Dampness and Efflorescences in> the 
Walls of Old Buildings — The Artificial Drying of New Houses, as well as Old Damp Dwellings, 
and the Theory of the Hardening of Mortar— New, Certain and Permanently Efficient 
Methods for Drying Old Damp Walls and Dwellings — The Cause and Origin of Dry-rot ; its 
Injurious Effect on Health, its Destructive Action on Buildings, and its Successful Repres- 
sion — Methods of Preventing p.*y-rot to be Adopted During Construction — Old Methods 
of Preventing Dry-rot — Recent and More Efficient Remedies for Dry-rot — Index. 


HANDBOOK OF TECHNICAL TERMS USED IN ARCHL 
TECTURE AND BUILDING, AND THEIR ALLIED 
TRADES AND SUBJECTS. By Augustine C. Passmore. 
Demy 8vo. 380 pp. Price 73. 6d. net. (Post free, 8s. home ; 8s. 6d. 
abroad.) 


\f 

Foods and Sweetmies^t^.^ ' 

THE MANUFACTURE OF PRESERVED FOODS AND 
SWEETMEATS. By A. Hausner. With Twenty-eight 

Illustrations. Translated from the German of the third enlarged 
Edition. Crown 8vo. 225 pp. Price 7s. 6d. net, (Post free, 7s. 9d. 
home; 7s. lOd. abroad.) 


Contents. 

The Manufacture of Conserves — Introduction— The Causes of the Putrefaction of Food 
— The Chemical Composition of Foods-^The Products of Decomposition — Ca^ises of Fer- 
mentation and Putrefaction — Preservative Bodies— The Vf.-ipu8 Methods ofPreserving Ftwd 
— The Preservation of Animal Food — Preserving Meat by Means of Ice — The Preservation 
of Meat by Charcoal— Preservation of Meat by Drying — The Preservation of Meat by the 
Exclusion of Air — The Appert Method — Preserving Flesh by Smoking — Quick Smoxing — Pre- 
serving Meat with Salt — Quick Salting by Air Pressure— Quick Salting by Liquid Pressufe— 
Gamgee's Method of Preserving Meat — The Preservation of Eggs— Preservation of White 
and Yolk of Egg — Milk Preservation — Condensed Milk — The Preservation of Fat— Manu- 
facture of Soup Tablets — Meat Biscuits — Extract of Beef — The Preservation of Vegetable 
Foods in General — Compressing Vegetables — Preservation of Vegetables by Appert's Method 
—The Preservation of Fruit — Preservation of Fruit by Storage^The Preservation of Fruit 
by Drying — Drying Fruit by Artiflcial Heat — Roasting Fruit — The Preservation of Fruit w’lth 
Sugar — ^iled Preserved Fruit — The Preservation of Fruit in Spirit, Acetic Acid Olycerine 
— Preservation of Fruit without Boiling — Jam Manufacture — The Manufactuiv^k^of Fruit 
Jellies — The Making of Gelatine Jellies — The Manufacture of “Sulzen ’’—The Preservation of 
Fermented Beverages— The Manufacture of Candies— Introduction— The Manu&cture of 
Candied Fruit— The Manufacture of Boiled Sugar and Caramel— The Candying of Fruity . 
Caramelised Fruit — The Manufacture of Sugar Sticks, or Barley Sugar — Bonbon Making—^ 
Fruit Drops — The Manufacture of Dragees — The Machine^ and Appliances useif in Candy 
Manufacture — Dyeing Candies and Bonbons — Essential Oils used in Candy Hlaking — Fruit 
Essences— The Manufacture of Pilled Bonbons, Liqueur Bonbons and Stamped Lo7.Mges— 
Recipes for Jams and Jellies — Recipes for Bonbon Making— Dragees — Appendix— IndAVj 



i)yei|ig Fancy Goodsi’ 

THE ART OF DYEING AND STAINING MARBLE, 
ARTIFICIAL STONE, BONE, HORN, IVORY AND 
WOOD, AJTD OP IMITATING ALL SORTS OP 
WOOD. Practical Handbook for the Use of Joiners, 
,^Turners, Manufacturers of Fancy Goods, Stick and Umbrella Makers, 
Comb Makers, etc. Translated from the German of D. H. Soxhlet, 
Technical Chemist. Crown 8vo. 168 pp. Price 5s. net. (Post free, 
5s. 3d. home ; 5s. 4d. abroad.) 

, • Contents. 

Mordants and Stains — Natural Dyes — Artificial Pigments — C«al Tar Dyes — Staining 
Marble and Artificial Stone — Dyeing, Bleaching and Imitatioii of Bone, Horn and Ivory — 
Imitation of Tortoiseshell for Combs: Yellows, Dyeing Nuts — Ivory — Wood Dyeing — Imitation 
ofiMahogany: Dark Walnut, Oak, Birch-Bark, Elder-Marquetry, Walnut, Walnut- Marque try, 
M^ogany, Spanish Mahogany, Palisander and Rose Wood, Tortoiseshell, Oak, Ebon^ Pear 
Trce-tBlack Dyeini; Processes with Penetrating Colours — Varnishes and Polishes* English 
Furniture Polish, Vienna Furniture Polish, Amber Varnish, Copal Varnish, Composition for 
Preserving Furniture — Index. 

Celluloidv 

CELLULOID. The Raw Material, Manufacture and Uses. 

By lJr.^FR. Bockmann. 49 Illus. Crown 8vo. \Tn the Pi- ess. 


Lithography, Printing and 
Engraving. 

PRACTICAL LITHOGRAPHY. By Alfred Seymour. 

D«^my 8vo. *;With Frontispiece and 33 Illus. 120 pp. Price 5s. 
net. (Post ftjse, 5s. 4d. home ; 5s. 6d. abroad.) 

. Contents. 

Stones— Trar'‘'f.a|J||ks — Transfer Papers — Transfer Printing— Litho Pres*»— Press Work - 
Machine Printin^i-^!oToui^?rinting — Substitutes for Lithographic Stones — Tin Plate Printing 
and Decoration — Photo-Lithography. 


PRINTERS’ AND STATIONERS’ READY RECKONER 
AND COMPENDIUM. Compiled by Victor Graham. 
Crown 8vo. 112 pp. 1904. Price 3s. 6d. net. (Post free, 3s. 9d. home ; 
3s. lOd. abroad.) 

h Contents. 

Price of P.iper per Sheet, Quire, Ream and Lb. — Cost of HK> to 1000 Sheets at various 
Si^es and Prices per Ream— Cost of Cards — Quantity Table— Sizes and Weights of Paper, 
Cards, etc. — Notes on Account Books — Discount Tables — Sizes of spaces — Leads to a lb. — 
Dictionary— Measure for Bookwork— Correcting Proofs, etc. 

ENGRAVING FOlf ILLUSTRATION. HISTORICAL 
AND PRACTICAL IJOTES. By J. Kirkbride. 72 pp. 


Two Plates and 6 Illustrations. Crown 8vo. Price 2s. 6d. net. (Post 
free, 2s. 9d. home ; 2s. lOd. abroad.) 

* Contents. 

Its Inception — Wood Engraving — Metal Engraving — Engraving in England — Etching — 
Mezzotint — PhotoMProcess* Engraving — The Engraver’s Task — Appreciative Criticism — 
Index. 


Bookbinding. 

PRiifQTICAL BOOKBINDING. By Paul Adam. Translated 

B > fromjthe^ German. Crown 8vo, 180 pp. 127 Illustrations. Price Ss. 
net.| (J*ost free, 5s. 4d. home ; Ss. 6d. abroad.) 

^ Contents. 

Al^rials for Sewing and Pasting— Materials for Covering the Book — Materials for 
Deeorating and Finishing — Tools — General Preparatory Work — Sewing — Forwarding, 



Cutting, Rounding and Backing — Forwarding, Decoration oF . s and Headbanding — 
Uoardmg — Preparing the Cover — Work with the Blocking Pre^i^ — Tre'^^ient of Sewn Books, 
Fastening in Covers, and Finishing OFF — Handtooting and Otbfcr Decoration — Account Books 
—School Books, Mounting Maps, Drawings, etc. — Index. 

Sugar Refining;. 

THE TECHNOLOGY OP SUGAR: Pyactic^l Treatis«-on 

the Modern Methods of Manufacture of Sugar from the Sugar Cane And 
Sugar Beet. By John Geddes McIntosh. Second Revised and 
Enlarged Edition. Demy 8vo. Fully Illustrated. 436 pp. Seventy-six 
Tables. 1906. Price 10s. 6d. net. (Post free, 11s. home; il^. 6d. 
abroad.) ' ' 

Contents. ^ 7 

Chemistry of Sucrose, Lactose, Maltose, Glucose, Invert Sugar, etc. — Purchase 4hd 
Analysis of Beets — Treatment of Beets — Diffusion — Filtration— Concentration — EvaporatRjn — 
Sugar Cane : Cultivation — Milling- -Diffusion — Sugar ReBning — Analysis of Raw SAgars — 
Chemistry of Molasses, etc. 

{Sec Evaporatnig, Condcusinf^, etc.. Apparatus," p. 26.) 

tP 
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CLASSIFIED GUIDE TO TECHNICAL AND COM 
MERCIAL BOOKS. Compiled by Edgar Greenwood. 
Demy 8vo. 224 pp. 1904, Being a Subject-list of the Principal* 
British and American Books in print; giving Title, Author, Size, Date, 
Publisher and Price. Price 7s. 6d net. (Post free, 7s. lOd. home , 
8s. 3d. abroad.) 
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